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see famous Midgley Indicator was devised toenable 
the scientists in General Motors Research Lab- 
oratories to look inside the closed cylinder of a gasoline 
engine. It tells exactly what happens in that tiny frac- 
tion of a second when gasoline explodes. 

The Midgley Indicator is an ingenious and sensitive 
mechanism which records the pressure inside the cylin- 
der while the engine is running. By studying these pres- 
sures the scientists found out exactly what caused an 
engine to “knock.” In fact, they found it was not the 
engine at all, but the fwe/ which “knocks.” 

Gasoline—even the best, they found—explodes too fast 
when compressed beyond certain limits. So they de- 
veloped Ethyl fluid, whose active ingredient is tetra- 
ethyl lead, which controls the combustion rate of gaso- 
line under increased pressures. 

Ethyl Gasoline—good gasoline to which Ethyl fluid 
has been added—has created a new standard of 
motoring efficiency and comfort. It has made possible the 
new so-called “high compression” cars, and it improves 
the performance of older cars. 

Try Ethyl in your car. You'll see the difference. 

Ethyl Gasoline Corporation, 25 Broadway, New York 
City; 56 Church Street, Toronto, Can.; 36 Queen Anne’s 
Gate, London, England. 
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What Electric Power is doing 
for you 


| By you evet wonder what these multitudes 
of whirring motors are doing for you— 
your job, your home, your children? 

The answer is clear. They are weaving the 
fabric of a richer civilization. They are making 
new wealth, new comfort, new leisure, in 
which everybody shares. 

For example, since 1914, the cost of raw 
materials used by the General Electric Company 
has increased nearly 40 per cent. But the intelli- 
gent use of 145 per cent more electric current 
has so helped to increase the pro- 
duction per worker that it has been 
possible to more than double the 
average wages. At the same time, the 
average price of the finished products, 
excepting lamps has been increased 
by less than 20 per cent. Prices for the 





greatly improved MAZDA lamps are 48 per cent 
less than in 1914. 

Scores of other industries can show equally 
amazing gains—human gains, of health, wealth, 
and happiness—as a result of their increased use 
of electric power. 

Because electricity is used in the making of 
General Electric products and appliances, the 
workman who makes them is better paid, 
and the products themselves are better, more 
dependable, more economical in use. On 
thousands of these products, from the 
little motor that runs your electric 
refrigerator to the big one that 
powers your commuting train, the 
General Electric monogram represents 
the highest standard of electrical 
correctness and dependability. 


JOIN US IN THE GENERAL ELECTRIC HOUR, BROADCAST EVERY SATURDAY AT 9 P.M., E.S.T. ON A NATION-WIDE N.B.C. NETWORK 
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Southern California Edison 
Company serves an area of 
55,000 square miles...a 
population of approximately 
3,000,000 people. 

With the completion of this 
year’s development program, 
costing $29,000,000. this 
company will have a total 


investment of more than. 


$320,000,000 in its generat- 
ing and distributing system. 


Immediate hook-up is avail- 
able to industries 
locating anywhere 
within the area served 
by this company. 


Consumers by thie 
3 -_ Californis 
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This Reflects the Marvelous Growth 


of INDUSTRY in 
Los Angeles County 


GGRESSIVE MANUFACTURERS have their eyes on Los Angeles 
County. 100 new manufacturing plants have been established here 

in past twelve months. Southern California Edison Company alone has 
sold to industrial consumers 506,150,576 horsepower hours of electric 
energy in the first six months of 1929, (more than in the entire year of 1925). 


The reasons are obvious: Population growth unparalleled in history; 
temperate climate the year ’round; contented efficient labor; unexcelled 
transportation; abundant power and water at low cost; quick access, at 
favorable rates to all Pacific Coast markets, and to the stupendous 
awakening markets of the Orient. 


If you would like to know the actual opportunity here for any specific industry, 
write to the Industrial Department, Los Angeles Chamber of Commerce. 
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Looking Ahead 
With the Editor 


When Reindeer Roamed the Pyrenees 


HOUSANDS of years ago when glacial ice retreated 

northward from the Pyrenees, the mammoth, the 
eave bear, and the giant deer vanished and the rein- 
deer followed the retreating ice. Today only the 
chamois and the ptarmigan remain in the eternal winter 
of the mountain tops. A delightfully human and illu- 
minating picture of life during ages when reindeer roamed 
the tundras of France is coming in an article soon. 


Turning Warships Into Plowshares 


XPERTS said the sunken German fleet at Scapa 

Flow couldn’t be raised but E. H. Cox, an English 
dealer in metals with no salvage experience, said he 
could and would. His assertion seemed like the optimism 
of ignorance but—he said he would and he did; he 
raised the entire fleet. A man who knows the salvage 
business has written for us a story telling how Cox 
tackled this immense job and describing the unique 
methods he employed to overcome his many problems. 


Primitive Man’s Progress 


LTHOUGH dating back 500,000 years, artifacts 
found in England indicate a remarkable degree of 
intelligence in their makers. The author of an article 
ready for release accordingly believes that it is ‘‘not 
possible to believe such implements were made by some 
semi-human, ape-like creature.” If his theory is cor- 
rect, Pliocene man had progressed far more than was 
hitherto considered possible for that remote epoch. 


Peppermint 


OU like peppermint? If you don’t, you’re in the 

small minority for it is America’s most popular 
flavor. There’s no accounting for it but it is, neverthe- 
less, a fact. From childhood days when we crunch 
“barber pole” sticks, to old age, we demand it in one 
form or another. The story of peppermint and the 
tremendous industry that has grown up around it makes 
very interesting reading. It is soon to be published. 


Giants of the Air 


“ ARE we entering an era of giant airplanes? Will 

air transport be conducted in craft of wing 
spread, pay load, and horsepower far in excess of those 
now associated with passenger planes of the United 
States?” So asks the author of a coming article who 
discusses the subject and then answers these questions 
himself by saying, ‘‘There seems sufficient basis at the 
present for an affirmative answer to both questions.” 


Every Issue Fully Illustrated 


The whole family will be interested in science if 7t 
is presented to them in the SCIENTIFIC AMERI- 
CAN manner. Keep them up-to-date in the affairs of 
the world by a yearly subscription. Only four dollars. 
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Among Our 
Contributors 


Oscar Parkes 


R. PARKES quali- 

fied as a doctor of 
medicine in 1914 and 
served in the British 
Navy as a surgeon. 
Transferred to the In- 
telligence Division of the 
Admiralty, he later be- 
came official artist to 
the Medical Section of 
the Imperial War Museum. He has been a 
contributor to the American and British 
press on naval subjects for 25 years, editor 
of ‘Fighting Ships’ naval annual since 
1918, and is the author of several books. 
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T. A. Jaggar 


ETTERS from Dr. Jaggar and quota- 
tions from his writings constitute most 

of the article on page 411. With geology 
as his field, Dr. Jaggar is a-volcanologist of 
note and has headed investigations in most 
of the principal earthquake and volcanic 
regions of the world. His researches are 
illuminating a hitherto little known subject. 


E. W. Brown 


HERE are some genuine scientific 

mysteries concerned with the moon, and 
Dr. Brown has devoted most of his career 
toward their solution. The moon does 
not behave exactly as it should, if all our 
pre-conceived ideas are right—-which is only 
another way of saying that there is an error 
somewhere. In any of the astronomical 


literature mentioning the moon’s compli-— 


cated motions, you will be sure to see refer- 
ence to Br. Brown about once per paragraph. 


Frederick A. Pearson 


N experienced engineer, Mr. Pearson 
took a position as Assistant Instructor 

in Physics at Union College, Schenectady, 
in 1923 to study vacuum tube amplification 
and photo-electric cells. Since then he has 
worked independently on the problem of 
adapting these ‘tools’? to the art of com- 
mercial measurement—thus the Opacimeter. 


Raymond Francis Yates 


ECHNICALLY trained, Mr. Yates has 

been engaged in technical editorial 
work most of his life, having been editor of 
several well-known journals. He has 
studied stock-market operation and manipu- 
lation for many years and recently com- 
pleted a book, ‘“‘“How To Lose Your Money In 
Wall Street.” He has also written 16 others. 
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~~ WHEN THE 
CHIEFS ALOFT! 


yey broader and more diversified the field, the more lofty should 

be the point of supervision! . .. Telephones, stock-tickers, fast 
automobiles and railroads, telautographs, and radios are utilized 
to the utmost to maintain supervision and control. But nothing gives 
the high executive so comprehensive and clean-cut a picture of field 
operations as an airplane. 

The character of a city may be judged accurately from the air by 
a comprehensive view of its industries, its traffic, its communica- 
tions, its buildings and suburbs. Entire railroad systems may be 
inspected in a day from the windows of the conference chamber it- 
self. Extensive dams and other industrial works, taking on pro- 
portions of toys, may be studied as critically as perfect scale 
models. ... 

That is chiefly why such great industrial organizations as Stand- 
ard Oil of Indiana, Standard Oil of California, Curtis Publishing 
Company, the Texas Company, and Reid Murdoch Company are 
using Ford tri-motored, all-metal planes as flying executive offices. 

Railroad executives, tax assessors, oil men, lumber operators, 
prospectors and surveyors...all have special use for Ford tri- 
motored, all-metal planes. Durability, speed, safety and spaciousness 
for desks, instruments and living accommodations make the Ford 
plane an ideal flying headquarters. .. . 

The air-minded American public has already accepted the Ford 
tri-motored, all-metal plane as representing the highest standard of 
commercial air transport. The highly efficient design is the result 
of continuous study and experiment. ... Ford tri-motored, all-metal 
planes are in regular service all over the United States. 


FORD MOTOR COMPANY 


Visitors are always welcome at the Ford Airport at Detroit 









































































Aerial view of Concrete, on Baker 
River, Washington. ... In a Ford 
tri-motored, all-metal plane, you 
can put a vast field of varied oper- 
ations either into the perspective 
of a small relief map or a large 
close-up. The earth may be studied 
leisurely and safely from an eleva- 
tion of 15,000 feet, or with swift 
comprehensiveness at 150 feet... 


e€ 
Features of Ford Plane 


All-metal (corrugated aluminum 
alloys)——for strength, uniformity 
of material, durability, economy 
of maintenance, and structural 
safety. 

Tri-motored (Wright or Pratt & 
Whitney air-cooled engines, to- 
taling from 900 to 1275 horse- 
power)—reserve power for 
safety. 

Speed range—55 to 135 m.p.h. 
Cruising radius, 580-650 miles. 

Disposable load—3670 to 5600 Ibs. 

High wing monoplane (single, 
stream-lined, cantilever wing)— 
for strength, speed, inherent sta- 
bility, visibility, clean design. ... 

17 capacity (including pilot’s dual. 
control cabin) — Buffet, toilet, 
running-water, electric lights, etc. 

Durability—Uniform all-metal con- 
struction is insurance against 
deterioration. 

Price, 342,000 to $55,000 (stand- 
ard equipped at Dearborn) — 
Exceptionally low because of 
multiple-unit li production 
methods, — — 


Interior view of one of our customer’s planes ... as clean and stable as a yacht 
--. twice as fast as an express train ,.. and, when tri-motored, equally as safe. 
































929 


t 
d 


d 



































George Eastman 


WHEREVER you travel throughout the 
world, whether it be to Paris, Berlin, 
Karnak on the Nile, Tahiti, the jungles, or 
even the forbidden city of Lhasa—wherever 
science, adventure, or romance calls—there 
you will find in use Kodaks from the fac- 
tories of George Eastman. Back in the 
days when photography was a slow process 
and the equipment was ponderous, Mr. 


Eastman began experimenting in the new 
art. In 1880 he began manufacturing 
dry plates in a small way and soon after- 
wards invented the Kodak. He is now 
Chairman of the Board of The Eastman 
Kodak Companies of New York and New 
Jersey. At the age of 75, he is a leader 
in business and philanthropic enterprises, 
and is an enthusiastic big game hunter. 
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Sinai, the Sublime Triple-headed Mountain 


HERE has been considerable controversy 

as to whether the ‘‘sublime triple-headed 
mountain” which for centuries has borne the 
name of “‘Sinai,’’ called in the Bible ‘“‘Horeb,”’ 
that is, ‘“‘the desolate,’? was the scene of God’s 
proclamation of His Law to the Children of 
Israel. The evidence of geology, history, and 
archeology, seem to favor it, and no other spot 
can advance a claim to compare with this 
wondrous site. The Sinai Peninsula lies between 
the Gulf of Suez and the Gulf of Akabah and 
juts into the Red Sea. It is an extremely diffi- 


cult spot toreach. The triangular-shaped region 
is as large as Sicily and is a rocky country with 
huge ranges of primeval gneiss and granite. The 
tallest of the peaks is 6712 feet high. The Book 
of Exodus gives us a full account of the wander- 
ings of the Children of Israel, their flight from 
Egypt, the crossing of the Red Sea, the journey 
to Sinai, the appearance of the Lord on Sinai, 
and Moses receiving the tables of the law. The 
native inhabitants are Bedouins and are not as 
blood-thirsty as they look, although our views 
of their peacefulness have recently been shaken. 
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Ford’s Friend Edison 


Mr. Ford Talks of Mr. Edison, of Industry, of Youth, and 
of the Inspiration of Edison’s Achievements Which 
He Is Commemorating at Dearborn 


” R. EDISON,” said Mr. 
Ford, as he lounged, rather 
uncomfortably it seemed, 
in a straight-back chair in 

his office at Dearborn, a thoughtful 

smile puckering the corners of his 
steel-gray eyes, ‘“‘by his invention of the 
incandescent light contributed more to 
the progress of the world and the 
comfort of his fellow beings than any 
other man. By this invention alone, 
he freed man from the one thing that 
retarded, perhaps more than any other, 
his rapid industrial development—Mr. 

Edison freed man from darkness, 

lengthened his day so that he could in- 

crease his production and his producing 
efficiency. 

“Mr. Edison gave light to the world 
on October 21, 1879, when he perfected 


an incandescent lamp at his Menlo 


Park, New Jersey, laboratories. It 
was more than a mere convenience; it 
was, together with his development of 
the dynamo, the beginning of the 
great industrial activity and the 
hitherto undreamed-of prosperity of 
today. The perfected Edison dynamo 
liberated industry from dependence on 
the line shaft and leather belt; it made 


By F. D. McHUGH 


Associate Editor 


the modern factory and our great 
production facilities possible. Mr. 
Edison, as a contributor to human wel- 
fare, is a man whose work and achieve- 
ments should be an inspiration to all 
young men. I do not mean, of 
course, that every growing boy should 
set his mind toward becoming a scien- 
tist or an inventor, but that he should 
take example and inspiration from the 
leadership and energy and usefulness 
of Mr. Edison. 


“TEADERS are needed now more 
than ever before;- leadership is 

the only thing in which there is now a 
shortage. Industry has developed 
into a tremendous complex thing and it 
is not as easy as in the old days to find 
enough men with intelligence, am- 
bition, and the capacity for hard work. 
It has been said that this is the day of 
the young man. To some extent that 
is true and I admire those young men 
who have achieved something. Asa 
rule, however, they are not successful 
in proportion to the opportunities they 
have and the modern facilities at hand. 
“The youth of today is too super- 
ficial. He should broaden his outlook 


and become interested in a wide range 
of subjects. It is not enough that he 
specialize, for even specialization re- 
quires a vast general knowledge. No 
knowledge comes amiss. The boy who 
disregards any chance to learn some- 
thing because it may not seem to be in 
his line, is injuring himself. The 
specialist today requires a knowledge 
of things in many fields, some of 
which may appear wholly unrelated to 
the end in view. That is why I ap- 
prove of Mr. Edison’s efforts to select 
young men for training in leadership. 
It is a start in the right direction. Any- 
thing that will impress young men 
with the importance of knowing the 
‘why’ and the ‘how’ of things, is 
worth trying. Whatever the’ critics 
may say of the questionnaire method, 
it has one undeniable merit—it shows 
how much and what kind of work the 
boy has done. I hope other men will 
follow Mr. Edison’s excellent example 
and take up the task of finding the 
raw material of leadership.” 

Let it be understood that Mr. Ford 
is no orator. His remarks, as quoted 
above, were brought out by a series of 
questions which I had addressed to 








378 


SCIENTIFIC AMERICAN 














just built his first ‘“‘horse- 
less carriage’ and was al- 
ready at work on _ his 
second, and as yet he had 
not had a single word of 
encouragement from any 
human being—least of all 
from any one skilled in 
mechanics. Dining at the 
same table, the world-fa- 
mous “electrical wizard’ 
and the obscure engineer, 
later to become the world’s 
greatest industrial genius, 
were introduced. Mr. Edi- 
son, impressed with Mr. 
Ford’s ideas no less than 
with his sagacity and per- 
severance, did not mince 
words in letting Mr. Ford 
understand his belief in 
the principle of the new 
motorcar. Having received 
this encouragement from so 
great a man, the first real 
encouragement he ever re- 
ceived, Mr. Ford went home 
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wizard’ and seem to think that he is 
more of an electrical genius than any- 
thing else. He is all of that and more— 
much more; he’s a many-sided man who 
has done many remarkable things out- 
side of electricity. He has revolu- 
tionized American life and made possi- 
ble American industry. What man in 
history has put so visible and endur- 
ing a mark on the world as has 
Mr. Edison? By the way, one of my 
earliest introductions to Mr. Edison’s 
work was in the pages of SCIENTIFIC 
AMERICAN. I could show you some 
pretty old copies of your paper. 

“It was not so much what he did as 
what he was that first gripped me—his 
power to work. When Mr. Edison 
started work on a problem, he studied 
everything that had been done on it 
previously; then, instead of starting 
where others left off, he worked out 
the problem according to his own 
ideas. And he never stopped until he 
had fully completed the job.” 

“You believe, then, in profiting by 
the mistakes others make?” I asked. 
“Only as they affect the 








him with the specific purpose of learn- 
ing as much as possible concerning his 
personal feelings toward his friend 
Thomas A. Edison, apropos the 50th 
anniversary of Edison’s inventionofthe 
incandescent light, the celebration this 
year of that occasion by “Light’s 
Golden Jubilee,” and certain activities 
of Mr. Ford relative to thisanniversary, 
which will be discussed later. Mr. 
Ford, however, obviously prefers not 
to touch upon the personal side of his 
friendship for Mr. Edison. Whether 
this be from a sense of delicacy—which 
would seem quite natural under the cir- 
cumstances—or for some other rea- 
son, is not known. It is certain, how- 
ever, that a very deep friendship binds 
Edison and Ford, a friendship which, 
on Ford’s side, has the qualities of 
reverence and hero-worship in it. 

“How long have you known Mr. 
Edison?” I asked. 

“Thirty-two years,’ Mr. Ford an- 
swered. ‘‘No; in seven days—let me 
see a calendar—in five days, yes, in 
five days it will be thirty-three 
years.”’ He said this with the hint of a 
happy smile playing about his eyes. 
It was evident from the answer and 
the manner in which he gave it that this 
particular date is deeply engraved upon 
his memory and is a very important 
one to him. 

As a matter of simple fact, it was a 
very important date, not only to Mr. 
Ford but to the world in general. The 
occasion of the meeting was a conven- 
tion of engineers which was attended by 
Mr. Edison, then already famous for 
many great inventions, and by Mr. 
Ford. Mr. Ford was at the time em- 
ployed as chief operating engineer by 
the Detroit Edison Company. He had 























general theory behind the 
problem,” he answered. ‘‘No 
man can duplicate the 
work of another. If he 
attempts it, the result will 
be failure. If he begins on 
an original design and if 
that design is practical and 
he works hard enough, suc- 
cess will come regardless of 
the mistakes or successes of 
others.” 

Mr. Ford’s favorite form 
of statement is axiomatic. 
He takes a keen delight in 
following every turn of a 
conversation and in dis- 
cussing whatever may be 
suggested by something 
that has been said. He is 
not dogmatic in giving his 
opinions but he states them 
in a manner so clear and 
concise that there is no 








EDISON’S LAMP; EVACUATING IT 


Reproductions of two woodcut illustrations from ScIEN- 
TIFIC AMERICAN, January 1880. The upper one shows a 
very early type of Edison carbon lamp and its various 
elements including: Figure 1, the completed carbon 
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“horseshoe” filament and, Figure 2, the paper blank 
for the filament. Below, the method of evacuating lamps 


as fast as he could and hastened the 
work of finishing his second car. 
“How long was it after your first 
ear was built, Mr. Ford,” I asked, 
“that you met Mr. Edison?” 
“Three years,’”’ was his reply. 
“You had previously considered him 
as a man to be looked up to, a man who 
had set an ideal of achievement, a 
sort of inventive wizard, had you not?” 
“T admired him, yes,”’ he said slowly, 
and then evaded any personal allusion 
to his friend by turning to a single 
point of my question. ‘‘Most people,” 
he said, “call Mr. Edison the ‘electrical 


mistaking his meaning. 

When an attempt was 
made to get Mr. Ford to 
talk of the vacations he has 
spent with his three closest 
friends, Mr. Edison, Harvey 
Firestone, and the late 
Luther Burbank, he was reticent. His 
answer to a question indicated that he 
did not wish to be quoted on that sub- 
ject, so the conversation was turned to 
the founding of the Edison Institute 
and other activities of Mr. Ford. 

“The Edison Institute of Tech- 
nology, Mr. Ford—you’ve founded 
that as a tribute to Mr. Edison and as 
an expression of your friendship for 
him, have you not?” I asked. 

“Yes,’”’ he answered non-committally, 
as I had feared he would. 

“Then will the Menlo Park build- 
ings which you have transplanted here 
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in Dearborn be part of the Institute?’ 

“Yes. We brought the Menlo Park 
buildings to Dearborn to preserve them 
for their historical interest and to 
commemorate the achievements of 
Mr. Edison. That, however, is only 
part of our purpose. We expect that 
Menlo Park will be an inspiration to 
the youth of the country and especially 
to those who attend the Institute.” 

“Will your museum of Americana 
also be a part of the Institute?” 


* F course,” he replied, and in his 

voice there seemed a note of 
impatience with those who continue to 
misconstrue his motive for collecting 
these Americana and building a great 
museum to house them. It is not 
simply a hobby as most people seem 
to think; it is more than a hobby— 
it is the preparation of a great object 
lesson in American progress. “In 
order to look forward,’’ Mr. Ford con- 
tinued, ‘fone must be able to look 
backward. The historian tries to put 
together a true story of the past, but 
he is working in words and ideas that 
do not include the whole of history. 
Our museum will show in amaterial way 
the actual steps the people have made 
and therefore will constitute the true 
story of their minds.” 

For this museum, Mr. Ford has 
collected thousands of pieces illus- 
trating many phases of industrial 
progress and the evolution of many 
objects in common use. These ex- 
hibits are now in the old tractor fac- 
tory which is to be torn down, but are 
already catalogued and will be placed 
in the beautiful group of museum 
buildings which is now being rapidly 
completed. 

“In a word, then, the Old Village, 
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Menlo Park, and the museum are 
primarily for the instruction of stu- 
dents in the Institute?” I asked. 

“For their inspiration,” he corrected 
me. 

In September, 1928, when the corner- 
stone of the still uncompleted museum 
building was laid, Mr. Ford, with his 
arm around his old friend, told Mr. 
Edison: ‘‘This museum and all that is 
connected with it is for the inspiration 
of youth.” Mr. Edison had, during the 
ceremonies, made a print of his foot- 
steps in soft concrete and then signed 
in it his name and the date, September 
27, 1928, in large letters. The con- 
crete in which he had embedded 
Luther Burbank’s shovel, besides 
leaving his own footprints and signa- 
ture—a large square block—will stand 
in the rotunda of the replica of In- 
dependence Hall which Mr. Ford is 
now building as the central part of 
the Administration Building of the 
Museum group. 

“Can you recall, Mr. Ford, when you 
first conceived the idea of building an 
institute in honor of Mr. Edison?” I 
asked. 
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“No. It has been in my mind a long 
time and has been gradually taking 
shape for years.” 

“And I suppose you have no idea 
when it will be fully complete and in 
operation?”’ 

“Not the slightest idea,”’ Mr. Ford 
replied. ‘It has taken a long time to 
get it in its present shape and will 
take a much longer time to organize- 
properly. I expect to work on it for 
ten years or more. An idea of this 
nature cannot be worked out in a 
breath.” 

“T think I understand, Mr. Ford. 
You mean that nothing that is really 
worth while can ever be considered 
perfect. There is always room for im- 
provement.” 

“Yes, that is it. The best evidence 
that a thing is basically good is that it is 
capable of being improved.”’ 

“Have you worked out a plan for 
the selection or appointment of stu- 
dents for the Institute?” 

“That will all come in due time. The 
principal qualification, after innate 
ability, will be ambition and plenty of 
it. Students of the Institute must be of 
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TRANSPLANTED TO DEARBORN FROM MENLO PARK, 


NEW JERSEY 


Edison’s laboratory, interior and exterior. When Mr. Edison worked here, this laboratory 
was the most complete of any in private use in the world. Replica of old organ is in rear 
























the type that will grow and do better 
work year after year as Mr. Edison 
has done. A few minutes ago I was 
talking with a man from Denmark who 
told me that in his country they have a 
dole system for people over 65 years 
of age. People of that age are given a 
pension by the government. Think of 
it! being paid toloaf during what should 
be a man’s most fruitful years!’’ 

“Students at the Edison Institute 
of Technology, then,” I remarked, 
“should be worthy the master scien- 
tist and inventor whom their irstitute 
commemorates.” 

“Exactly. And if they have per- 
severance and stamina, I won’t care 
whether they are mechanics or uni- 
versity graduates. But of course the 
Institute is not going to be like our 
Trade School. Our object in the 
Institute is not merely to turn out 
good working mechanics—what we are 
after is the material for leaders.” 

“You expect to dedicate the In- 
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stitute on October 21 of this year, I 
believe?” 

“Yes, the 50th anniversary of Mr. 
Edison’s first showing of the incan- 
descent light.”’ 

‘“‘Would you mind telling me what 
you have planned for the occasion?” 

“The principal ceremony will be the 
re-enactment of Mr. Edison’s first 
demonstration of his light invention. 
Mr. Edison himself will fire up his 
original steam boiler, start his original 
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graphic studio and dark room but is 
most famous because within its walls 
the first incandescent lamps were 
blown; and Sally Jordan’s boarding 


house. Mrs. Sarah Jordan was a 
widowed lady in whose house the 
Edison assistants lived. What is 


more important is the fact that her 
house was the first human habitation 
to be lighted by electric lights. Next 
to the boarding house stands the Fort 
Meyer laboratory in which Mr. Edison 
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THE SALLY JORDAN BOARDING HOUSE 


The house in which Edison and his assistants lived at the time the first incandescent electric 


light was being perfected. 


steam engine which will run his original 
dynamo and, when that is up to speed, 
will close a switch which will turn on 
a duplicate of his original light. This 
will be broadcast over a radio net- 
work so that lights, previously turned 
off all over the world, may be again 
turned on when Mr. Edison throws 
the switch.”’ 

“By ‘original’ boiler, engine, and 
dynamo, Mr. Ford, you mean the 
exact equipment Mr. Edison used 
when he first showed the incandescent 
lamp, do you not?” 

““Yes,’’ Mr. Ford replied. 


= a few minutes more of 
conversation on matters irrel- 


evant to this article, Mr. Ford was 
called away to keep an appointment. 
Therefore before going on with the 
story, I wish to express my apprecia- 
tion for Mr. Ford’s friendliness during 
the interview which lasted about an 
hour, and to thank him for his ex- 
pressions of his high esteem for 
SCIENTIFIC AMERICAN. 

The machinery referred to in the 
last quotation is now installed in 
Edison’s machine shop which was built 
in 1878 in Menlo Park, New Jersey, 
and recently removed by Mr. Ford to 
Dearborn. Other Menlo Park build- 
ings in the group are: the original 
Edison laboratory which was erected 
in 1876; a general office building con- 
structed the same year; a small frame 
structure which was used as a photo- 


It was the first residence in the world to be lighted by these lamps 


worked for over 40 years during his 
winters in Florida. 

Around the buildings, Mr. Ford has 
set out treesand shrubbery to corre- 
spond as nearly as possible with the 
original settings. The streets, too, are 
laid out in proper relation to the 
buildings and will bear the same 
names. Mr. Ford has even brought 
several carloads of topsoil from Menlo 
Park, New Jersey, to be spread around 
the group now called Menlo Park, 
Michigan. 

In the various buildings, Mr. Ford 
has installed in its proper place the 
equipment originally used by Mr. 
Edison. In the general laboratory 
there are, for example, great shelves of 
chemicals arranged as nearly as possi- 
ble as Mr. Edison had them arranged 
while he was working there. It was 
not possible to obtain the full com- 
plement of chairs and tables for this 


building so Mr. Ford is having 
duplicates made to complete the 
furnishings. The makers of an old- 


time organ which stood in this room 
have agreed to supply a duplicate 
from original specifications. When 
Mr. Ford asked Mr. Edison to prac- 
tice the old pieces he used to play on 
this organ, Mrs. Edison said, ‘Oh, 
he can still play Yankee Doodle.” 
Besides the machinery mentioned 
above, there are various lathes, drill 
presses, work benches, and so on in 
the machine shop. It is in this build- 
ing that Mr. Edison will carry out his 
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part of the October 21 anniversary 
program. Here, sitting in his old chair, 
at his old bench, in his own little old 
shop, Mr. Edison will adjust the fila- 
ment in a duplicate of his original lamp, 
will seal the bulb, adjust it to its 
socket, and will then light it in the 
manner described by Mr. Ford in the 
quotation above. 

In striking contrast to the Old 
Village, the Menlo Park buildings, and 
the antique and historical exhibits in 
these and the museum, the Ford Air- 
port just beyond a low wire fence 
presents a scene of modern activity 
which is, in itself, a lesson in progress. 
Future students of the Edison Institute 
may thus see, side by side, the old and 
the new and may profit thereby. 

In close perspective for all to see, the 
Dearborn group now presents an in- 
spiring picture of work and achieve- 
ment, of industry and progress; and he 
who has ambition, whether he be a stu- 
dent of the Institute or simply a visitor, 
will most surely be impressed, feel the 
weight of the evidence presented, and 
receive an impetus that should carry 
him far on the road to success. And, 
realizing the spirit that has prompted 
the founding of this inspirational 
group, he cannot fail to feel a genuine 
admiration for Mr. Ford’s ideal. 


T will be seen that Mr. Ford has 

spared no effort to make Menlo 
Park, the Old Village, the museum, the 
Institute, and finally, the anniversary 
celebration itself as complete in every 
detail as is humanly possible. And it is 
to his credit that everything has been 
done according to his plans and under 
his personal supervision. Mr. Ford 
watches every brick and plank and 
almost every nail that goes into the 
buildings, and it is said that he can 
see a putty mark on a wall at 15 feet. 

But to return to our theme; the 
various parts of this unique group of 
buildings and the ideal upon which 
they are being built would make a very 
long story and we are more interested 
in Mr. Edison just now. We wish 
we had been able to learn more of Mr. 
Ford’s innermost feelings concerning 
the great scientist and inventor for 
it is felt that this would have pro- 
vided an illuminating insight into 
the characters of two men who are 
without peers in their respective fields 
of endeavor. As stated above, how- 
ever, Mr. Ford is reluctant to discuss 
the personal and intimate relation- 
ship between himself and Mr. Edison; 
indeed, he evades the subject alto- 
gether. Why this is so, we can only 
surmise, and will not hazard a guess 
for fear that we should probably be 
wrong. However, the mere fact that 
Mr. Ford has bestowed upon his great 
work -at Dearborn such personal care 
is the surest indication of his laudable 
regard and admiration for his old 
friend Mr. Edison. 
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OUR POINT OF VIEW 





Poisonous Refrigerator Gases 


LT ipod chloride, leaking from re- 
frigerating systems, has been 
blamed for the recent poisoning and 
deaths of several persons in Chicago, 
and these fatalities have aroused much 
apprehension among users of house- 
hold automatic refrigerators of all 
kinds. 

To relieve ‘‘any undue anxiety in 
the minds of those possessing such 
systems,”’ the United States Public 
Health Service, the Bureau of Stan- 
dards, and the Bureau of Mines re- 
cently authorized a statement of the 
facts in the case. ‘‘Neither methyl 
chloride, ammonia, nor sulfur dioxide,” 
the statement reads, ‘‘can be breathed 
with impunity but none is a violent 
poison when breathed a short time at 
low concentrations.’’ Methyl chloride 
is the least poisonous of the three, but 
while it has only a slight and rather 
pleasant odor, the other two have odors 
strong enough for them to be imme- 
diately identified and irritating enough 
to make the person breathing them 
attempt an escape at once. Methyl 
chloride may not awaken a sleeping 
person or be recognized by one who is 
awake, and is therefore called the most 
hazardous. However, the majority of 
household refrigerators of the elec- 
tric type use sulfur dioxide, and al] of 
those using heat—so far as is known 
use ammonia, and any leakage would 
be quickly noticeable by the odor. 

Methyl chloride thus presents a 
problem which must be solved even 
though the danger is slight. Either 
refrigerating systems must be made 
leak-proof or a malodorous gas must 
be mixed with methyl] chloride so that 
a leak will be instantly detected. Until 
the problem is solved, owners of auto- 
matic refrigerating systems using 
methyl chloride should provide good 
ventilation for the rooms in which 
their units are kept. 


Jeopardizing Naval Accord 


N 1927 we sounded a warning which 

said in part: ‘‘Suspicion, distrust, 
and jealousy should never be _ per- 
mitted to enter the doors of a con- 
ference,’”’ and further, that ‘‘It is alto- 
gether reprehensible that the success 
of the naval limitation conference 
at Geneva should have been imperiled 
by the unfair, and indeed in many 
cases, mendacious propaganda that 
was carried on'by the daily press be- 
fore and during the meetings of that 
important gathering.’ 

That statement was intended as a 
warning not only against the press but 
also against those individuals and 


agencies responsible for the great mass 
of propaganda subversive of the pur- 
pose of the conference and the best 
interests of the people of the nations 
involved. It was inspired primarily 
by the insidious activities of a self- 
styled naval expert. 

The warning is as timely today as it 
was in 1927. As this is being written, 
President Hoover, with characteristic 
directness and honesty, has just de- 
manded and Congress is about to be- 
gin, an investigation into the activities 
of W. B. Shearer at the Geneva Con- 
ference who claims that he was em- 








Our Contests 


AS we go to press, the number 
of entries in the competi- 
tion for the SCIENTIFIC AMERI- 
CAN Medal for Sea Safety totals 
42, and in all probability the en- 
tries will run to 60 or over be- 
fore the competition § closes. 
Rear Admiral Winslow, the 
Chairman of the Committee of 
Judges, has issued a call for a 
meeting to be held on October 
16th. We will announce the 
name of the winner and publish 
the successful designs at the 
earliest possible opportunity. 
Our Light Plane Contest is 
officially closed with 19 designs 
on hand. These are now being 
studied carefully by the Com- 
mittee of Judges, and it is ex- 
pected that they will hand down 
their decision very shortly. The 
results will be given to the pub- 
lic as shortly thereafter as is 
feasible. 
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ployed by large American shipbuilders 
as a “big navy” propagandist. The 
shipbuilders’ retort is that he was em- 
ployed as an “‘observer.”” Whatever 
the outcome of the investigation, it is 
obvious that much propagandizing 
was done and it is just as certain that 
it is still going on. 

Only honesty, fairness, and good 
sportsmanship in this vital question 
will lead to the desired result and it is 
hoped that the President’s investiga- 
tion will not only put to rout the 
lobbyists but will also indicate to Great 
Britain our desire to lay all our cards 
on the table. It is reported that 
Premier MacDonald contemplates a 
trip to this country to talk over the 
matter with Mr. Hoover, but whether 
or not he comes to America, he has al- 
ready shown the willingness of the 
Labor Government to meet us half way 
in drawing up a naval limitations 
agreement. With two such frank and 
direct men as the President and the 
Premier leading the way, it is ex- 


pected that definite action will be 
taken in the very near future. In the 
meantime, the public should not be 
misled by the propagandists, whether 
they be “big navy’? men or pacifists. 
Either one may do irreparable harm. 


Ugly Roads 


F the millions of people who used 

the highways this past summer, 
we wonder how many paid any atten- 
tion to the ragged ugliness of newly- 
built and old roads alike. We wonder 
if the esthetic senses of many were 
offended by the jagged cuts, the uneven 
ditches and dirt piles, boulders, and 
tree stumps flanking the majority of 
roads, mute evidence of the con- 
tractor’s work and the neglect of 
those responsible for that work. 

This question of roadside unsightli- 
ness has bothered us for many years, 
and we’ve tried to understand the 
attitude of the average American 
taxpayer who apparently looks upon 
a road as—well, simply as a road lead- 
ing somewhere. On the other hand, 
the Vermont Chamber of Commerce is 
working to beautify Vermont roads 
and, furthermore, to make its program 
a nation-wide campaign. California 
has lined 600 miles of roads with trees, 
and Massachusetts has set out 60,000 
roadside trees. Indiana and Michigan 
last year set out, respectively, 10,000 
and 40,000 evergreens; Connecticut 
sets out rambler roses, woodbine, and 
honeysuckle; while New Jersey re- 
places, two for one, all trees destroyed 
in road construction. Certain counties 
and communities are doing similar 
work. It is known that other states, 
also, are doing splendid work in cleaning 
up their roads but we have no definite 
records of them. 

A good road is one thing; searred 
roadsides another. In Europe the 
roads may not be quite as good as 
ours but it is infinitely more enjoyable 
to drive over them. To him who 
knows the joy of living—that happiest 
person in our frantic age—nothing can 
quite compare with a drive between 
tall and stately poplars in France, 
watching the ribbon of road and its 
tree sentinels wind away over the 
hills; or through dark tunnels of firs 
on a Luxemburg road; or beneath a 
canopy of blossoming fruit trees, 
stretching away as far as the eye can 
see, such as one finds in Germany. 
Roads in some sections of this country 
are comparable to one or more of these 
but they’re hard to find. We hope, 
therefore, that the efforts of the 
Vermont Chamber of Commerce will 
be taken kindly and that a great deal 
of good will result. 
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SECTION OF THE RESEARCH LABORATORY IN A LARGE PLANT 


With two large buildings at Schenectady devoted to research, 


} ¢ Many outstanding scientific discoveries with 
laboratory work of the General Electric Company is carried 


wide industrial applications have been made by the company 


Wall Street and the Research Laboratory 


Industries Listed on “The Street” Today at High Figures Owz 
Much of Their Financial Success to Scientific Research 


F ten economists were asked to 
give the cause of the great bull 
market in securities that has raged 
almost unabated for the past five 

years, we would no doubt obtain vari- 
ous answers. The layman would be 
quick to say that it was due to pros- 
perity. That would be a true but 
superficial answer. Any theory ad- 
vanced, if at all scholarly and academic, 
would have to include an analysis 
of the influence of research and in- 
vention upon the trend of security 
prices. The busy tickers of Wall 
Street today reflect not only good 
management and good prospects, but 
also the possibilities of new products 
from research laboratories. 

The modern investor, if he is dis- 
creet and cautious in the purchase of 
securities, not only scrutinizes the 
Board of Directors, but also extends his 
investigation to the research depart- 
ment of the corporation whose securi- 
ties he anticipates buying. Today the 
Steinmetzes and the deForests are as 
important in the management of cor- 
porate affairs as the Raskobs, the du- 
Ponts, and the Fishers. The real 
wealth of the modern corporation and 
the potentialities for enhancing its 
earnings are created in the laboratory. 


*See “Among Our Contributors,” page 373. 


By RAYMOND FRANCIS YATES* 





PROGRESSIVE capital is to- | 
day dependent not so much | 
upon the energy and acumen of 
industrial leaders as it is upon | 
science and scientific research— | 
whether the product be automo- | 
biles, safety pins, soap, textiles, | 
or chewing gum. Many indus- 
tries have seen the writing on the 
wall and have either “bought” 
the results of organized research 
or have established their own 
laboratories. But we believe the 
time not far distant when pos- 
session of an individual research 
laboratory will be the criterion 
of the vision of the men behind 
an enterprise and an indication 
to the investor of its investment 
possibilities —The Editor. 














The movement of a number of se- 
curities during the past five years has 
given great emphasis to the importance 
of research as it finds reflections in 
Wall Street. The example of the 
Victor Talking Machine is a most glow- 
ing one in this respect, pointing out as 
it does the great force of organized in- 
vestigation. Beginning in 1922, the 
Victor Talking Machine Company was 
faced with the growing menace of 
radio broadeasting. Its research de- 
partment, incidentally, did not an- 


ticipate such a development and was 
faced with a crisis. It was totally 
unprepared to meet this fierce compe- 
tition which hung like a cloud over 
the talking-machine industry. Talk- 
ing machines were a drug on the 
market and the sale of records suffered 
enormous reduction. Here was a 
situation that was brought about en- 
tirely by developments taking place 
in the laboratories of our great elec- 
trical manufacturers. The common 
stock of Victor Talking Machine 
Company collapsed from above par 
down to 32 dollars per share, while 
the stock of the radio companies 
soared to undreamed-of heights. Little 
wonder that the modern investor 
should keep his eye on research. 

In the midst of its troubles, the 
Victor Talking Machine. Company 
turned to the Western Electric Com- 
pany asking for assistance. Then a 
new miracle was performed. Radio, 
the very thing that struck the talking- 
machine business low, revitalized it 
and reshaped it with the perfection of 
electrical amplification and an en- 
tirely new and improved method of 
recording sound. The application of 
the vacuum tube and the _ photo- 
electric cell, to say nothing of the ex- 
ponential and dynamic reproducers 




















November 1929 


developed by radio engineers, made 
the talking machine once again a 
worthy competitor of radio. This nev 
development and the increased earning 
power made possible were immedi- 
ately reflected in security prices and 
the common stock of the Victor Talk- 
ing Machine Company rose steadily 
from 32 dollars to 200 dollars per share. 


HE financial history of the last 

five years offers many similar 
eases. Warner Brothers, motion pic- 
ture producers, were on the verge of 
total collapse until the perfection of 
the Vitaphone and the successful in- 
troduction of the talking picture. 
Nobody wanted to buy Warner Broth- 
ers stock at 12 dollars a share, but 
there are those who now believe it to 
be a buy at 124 dollars a share (at the 
time this is written). 

The A. M. Byers Company de- 
veloped a new and improved process 
for the manufacture of pipe. The 
increased earnings and 
prospects brought about 
by this important inven- 
tion were immediately re- 
flected in the price of the 
Byers common stock. 

Who ean say what un- 
told wealth has been 
added to the Eastman 
Kodak Company through 
its highly developed re- 
search department? Who can begin 
to determine what wealth Langmuir, 
with his improved vacuum tube, his 
nitrogen-filled lamp, or Steinmetz with 
his brilliant researches in alternating- 
current phenomena have added to the 
General Electric Company? Is it not 
significant that the greatest corpora- 
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tions today have the largest 
and most alert research de- | 
partments? The research | 
department of the General | 
Motors Company employs | 
hundreds of workers and | 
occupies an enormous build- | 
ing in Detroit. 
There was never a time | 

| 

| 


absentee adel hiates 
ame 


when research and inven- 
tion merited the attention 
of the investor more than | 


i 


Atastactse (7108 24 


it does today. It both | 
creates and destroys se- | 
curity values. The mor- | 


tality of corporations that 
have become victims of 
organized research is ap- | 
palling. The war for | 
markets today is either won 


or lost in the research department. 
Research brooks no armistice, perfec- 
tion and improvement is its watch- 
word, and the corporation which does 
not keep on its toes in research is 


doomed to ultimate failure. What 
were luxuries yesterday are necessities 
today. New luxuries and new comforts 

are being produced at an 








unprecedented rate and 
changes are brought about 
almost over night. 

It is obvious from what 
has been said that investors 
must become more science- 
minded. They must learn 
to be able to sense scientific 
possibilities as well as busi- 
ness possibilities. After all, 
modern business men are 
called upon to exploit the 
products of engineers and 
physicists. It is the re- 
search worker who is the 
Power Behind the Throne. 
It is he who supplies the 
sinews and ammunition of 
modern commercial war- 


fare. The Big Berthas of 
business boom with his 
ideas. 


Many of our modern in- 
ventions have become such 
commonplaces that it is 
difficult for one to realize 








Courtesy Victor Talking Machine Company 


VICTOR RADIO 


The radio, developed by research, threatened the exist- 
ence of the talking machine; the two became partners 


the extent of their eco- 
nomic importance. Who 
can begin to calculate the 
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THE OLD AND THE NEW 


Much research was necessary to develop 
the modern Orthophonic Victrola from 
what we may now call the crude original 
which was produced under a patent ob- 
tained in 1897 by the late Emile Berliner 


F importance of the modern motor truck 


and motor ear, or their influence on 
railroad traffic? Who can say how 
importantly the airplane may figure 
in the future? Who can dare to pre- 
dict the ultimate influence of television 
on our moving picture theaters? What 
will the development of a cheaper and 
more reliable oil burner do to the coal 
industry? One has but to review these 
possibilities to realize with inescapable 
conviction that the factors which in- 
fluence security values are growing 
more complex daily. 

When the research laboratories of 
the duPont Company finally perfected 
lacquer, it not only added greatly to 
its earning power, but for the moment 
it adversely affected the earning power 
of the paint manufacturers producing 
enamels. This startling development 
came like a bolt out of the blue. The 
paint industry suffered a revolution 
almost over night. New industries are 
built up and many old ones are torn 
down. The research chemist is work- 
ing new miracles every day and one 
cannot begin to recount the diversifi- 
cation of research that is today taking 
place in the electrical laboratories of 
the country. 


WENTY-FIVE years ago there 

was little organized investigation. 
At that time most of the important 
researches were either conducted in 
private laboratories or in the labora- 
tories of universities. The modern 
industrial research laboratory is largely 
a product of the last 15 years. Busi- 
ness men, once so skeptical of the 
genius, now provide him with lavish 
support that he may bring his ideas to 
fruition. Not only that but he is 
given ideas to perfect. It is not un- 
common today for a Board of Directors 
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SCIENCE ENABLES THE ‘‘MOVIES”’ TO SPEAK FOR THEMSELVES 
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Above is shown the recording apparatus of the Vitaphone talking ‘‘movie” system; at right 


a “frame” of a Movietone system film, showing sound strip. 


to prepare a requisition for a new 
product and even to specify its neces- 
sary properties and characteristics 
whether it be an electrical refrigerator 
or a substitute for insulin. 

What ten years ago were considered 


purely academic and even classical 
researches are being applied indus- 
trially today. Little did Hertz or 


Hallwach think that their investiga- 
tions into the photo-electric phe- 
nomena would some day be used for 
sorting cigars or indicating the amount 
of smoke passing up a chimney. 
Cottrell was quick to apply the labora- 
tory experiment to the precipitation 
of solid matter from smoke, a de- 
velopment which has saved the big 
smelting companies many millions of 
dollars. 


HE mass production of commodi- 

ties has been brought about en- 
tirely through the researches of 
mechanical and electrical engineers. 
The 5 and 10 cent store has been made 
possible through mass_ production 
brought about by better punch presses, 
better and faster looms, better paper- 
making machinery and a _ thousand 
and one other developments which 
have speeded up production facilities. 
The chain store represents nothing but 
a more intensive method for the dis- 
tribution of products whose manu- 
facture has been greatly cheapened 
through the efforts of inventors and 
paid research workers. Commodities 
become antiquated quicker today than 
ever before; the new is always replac- 
ing the old. Somewhere, someone has 
a better idea. Economics are in a 
constant state of flux. Change, revo- 
lution, and decay are the materials 
from which progress is made. 


Both are research products 


Mr. Maurice Holland, the Director 
of the Division of Engineering and 
Industrial Research of the National 
Research Council has compiled some 
most interesting statistics based on a 
questionnaire sent out last year to no 
less than 5000 manufacturing concerns, 
each having a rating not under 
1,000,000 dollars. Each recipient of 
the questionnaire was asked for in- 
formation regarding their research 
activities. 

The results of this investigation re- 
vealed the constant and gratifying 
growth of organized investigation and 
its relation to industry. An analysis 
of 599 of these questionnaires showed 
that 52 percent reported that research 











Courtesy Westinghouse E. & M. Co. 
FATIGUE TEST 


Under constant vibration, a metal be- 


comes fatigued. In this test, metals 
are given millions of vibrations to de- 
termine their ability to resst fatigue 
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was a very definite part of their pro- 
gram. Results showed that testing 
laboratories were conducted by 7 per- 
cent and that these testing laboratories 
were established in an effort to im- 
prove products. Part of the report 
follows: 

“In regard to co-operative research 
conducted through trade associations, 
engineering societies, universities, or 
endowed fellowships, 29 percent re- 
ported that they were supporting such 
activities. An additional 15 percent 
stated that they were considering 
extension of their research activities, 
and 11 percent of those doing no 


research work at the present time re- 
ported that they are considering taking 
it up in the future. 

“Turning to the nature of research 














progress, as revealed by the replies to 
the questionnaire, major emphasis 
seems to be on the improvement of 
product and service. It was possible 
to divide the programs submitted into 
five classes, the arrangement being in 
the order of importance: (1) Improved 
product of service, 67 percent; (2) Re- 
duction of production costs, 59 per- 
cent; (3) development of new fields of 
application, 40 percent; (4) by-prod- 
ucts and new materials, 30 percent; 
(5) new products, 8 percent. 


ss NLY a few, twelve in all, spe- 
cifically mentioned the elimi- 
nation and_ utilization of waste. 
However, from the nature of the 
replies, the conclusion is justifiable 
that many concerns interested in this 
subject included this element in their 
program under the heading of by- 
products and new materials. 

“As to the ratio of profit to the 
amount expended, numerous estimates 
range from 100 to 300 percent.” 

It would be most difficult to de- 
termine the tremendous wealth that 
has been added to the United States 
by research during the past 20 years. 
The security holders of corporations 
engaged in research have benefited 
most directly. Research not only per- 
mits manufacturers to broaden their 
scope of activity by the development 
of new products, but also to eliminate 
competition through the improvement 
of products already manufactured. 
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Safe, Fireproof, Steel Scaffolding 





NO FIRE HAZARD 


The new steel scaffolding and fireproof 
floor planks used in renovating a church 


ECENTLY many people have 
noticed, particularly in the 
larger cities, and marveled at 
a new type of steel scaffolding 

which seems to form a veritable net- 
work about the sides of buildings under 
construction, or undergoing the proc- 
ess of renovation. This steel scaffold- 
ing was originally adopted primarily 
for the sake of safety, compactness, 
and durability, but within recent 
months another feature—the fire- 


CONNECTING CLAMPS > 
The clamps used for connecting the 
members, and the method of reinforcing 











‘brought 


ONE FIRE WAS A LESSON 


The Riverside Church, New York, where a scaffold fire caused 
great damage, now uses the new steel scaffolding for safety 


proof quality—has come to be recog- 
nized and appreciated more than ever 
before due to the occurence of several 
serious fires in wood scaffolds. 

During the winter of 1928 a fire 
started in the wooden scaffolding of 
the 5,000,000-dollar Riverside Church, 
New York City, and before it was 
under control, delicately 
carved masonry work was ruined to the 
extent of 1,000,000 dollars. Similar 
fires, occurring in many cities, are really 
preventable because metal scaffolding 
can be used. 

It is to be seen, therefore, that the 
new steel scaffolding furnished by the 
Patent Scaffolding Company fills an 
important place in the structural field. 
The scaffolding consists of tubular 
members having an outside diameter 
of two inches and galvanized to protect 
them permanently against rust and dis- 
coloration. These tubes are furnished 
in 6, 10, and 13-foot lengths. They are 
clamped together at right angles by 
standard couplers, and at any other 
angle by means of adjustable couplers, 
both types of which are simply bolted 
together tightly. The tubes are con- 
nected in series by means of a unique 
locking device which allows the end 
of one tube to be inserted into the end 
of the adjacent tube, this connection 
giving a positive and rigid locking 































ON A CHURCH TOWER 


The new 


scaffolding may be used for 
such structures as 


working elevators 


connection between the members. For 
the vertical ground members of a steel 
scaffolding framework, bases are sup- 
plied, these to rest either on the con- 
crete of the sidewalk or on wooden 
blocks. Cross members called ‘‘put- 
logs,’’ are used to support the scaffold 
planks. Sometimes the ends of these 
members are locked into the brick 
wall by means of a clincher plate. The 
distinctly blue-tinted wooden plank- 
ing is fireproofed by means of chemicals 
which are deeply impregnated under 
heavy pressure so that they are not 
washed out. 








INSIDE—WORK IS NOT INTERRUPTED 


The steel scaffolding, used for renovation or repairs of walls 
and ceilings, does not interfere with office routine or cut off light 
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OMEONE once raised the ques- 

tion as to how a skunk and a 

chemist are alike. The answer 

used to be that it was a marvel 
that they could stand the odors they 
created. 

A new answer will have to be de- 
vised for this apparently pointless 
query. Chemists are beginning to 
work magic with odors, just as they 
have been creating marvels by com- 
bining metals into alloys. We may 
perhaps imagine that the chemists 
began working to create bigger and 
better odors largely in self-defense 
they wanted to be able to stay in their 
own laboratory workshops. What- 
ever the initial motive, the develop- 
ment of synthetic fragrances has now 
become an industry. 


FEW years ago we could pur- 

chase deodorized shoe polish only 
at a premium. So long as man had 
to depend upon nature’s limited supply 
of essences the price was high. One 
of the principal industries of Bulgaria 
was growing flowers for the extraction 
of their essential oils to use in the 
manufacture of fragrances. This was 
also the leading industry around 
Grasse, in France. But when there 
happened to be too much summer rain 
in Bulgaria the price of these essential 
oils went skyward. When there was 
a late spring around Grasse the year’s 
crops did not have the same fragrance 
as usual. Thus, when dependence 
was placed almost solely on the 
vicissitudes of nature the price 
of essences was unstable, and 
the qualities varied from 
season to season. 

Somewhat more than a 
quarter of a century ago a 
thin and rather short student 
at the University of Zurich neglected 
to follow all the routine his professors 
wanted him to follow in the chemical 
laboratory, and began to experiment 
with the odors given off by various 
chemical compounds and processes. 
Leon Givaudan thus managed to dis- 
cover how to make some odors re- 
markably similar to those produced by 
nature, and began manufacturing a 
few even before he had completed his 
college course. 

At first Givaudan concocted his 


| Synthetic Sweet Smells 


How the Synthetic Chemist Converts 
Foul-Smelling Substances Into 
Pleasant Perfumes to Disguise 
Products We All Know 


By DONALD A. LAIRD, Ph.D., Sci.D. 


Director, Colgate Psychological Laboratory 
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powders and oils in his board- 
ing house, but, since some of 
the intermediate stages pro- 
duced odors greatly in con- 
trast with those reached after 
the final steps had been com- 
pleted, his landlady reluc- 
tantly, but decisively, threw 
him out. He moved into a 
poorer section of Zurich, but 
there he fared no _ better: 
again he was thrown out. 
Some of the nauseating odors 
he produced were accidents, due to 
getting on the wrong experimental 
course. Some of them, however, were 
(and still are), an inevitahle occurrence 
in the manufacture of an end product 
which is markedly pleasing. This is 
one way in which synthetic aromatics 
resemble alloys. One can never tell, 
until he tries, just what the odor will 
be, and in many instances it is the op- 
posite of what is expected. 

For example, it has been discovered 
that in making an artificial jasmine 
odor the best results are obtained by 
adding a small amount of amylcin- 
namicaldehyde. Now this aldehyde, of 
itself, is far from pleasing to smell. Its 
aroma resembles that of old-fashioned- 
tasting castor oil, or “overripe’’ fish. 
Natural jasmine contains 
indol or scatol, and these 











SYNTHETIC SMELLS YOU SMELL 


Crude brown camphor and turpentine (at left) are converted to 
synthetics and are sprayed from the atomizer on these produ-ts 


smell like a clogged cess-pool. The 
other odors in jasmine do not, however, 
produce the fully pleasing olfactory 
harmony without the addition of these 
“sour notes.”” It took some time for 
the synthetic chemists to discover that 
beautiful fragrances could sometimes 
be improved by the addition of a sour 
note or two. A psychologist might ex- 
pect just such an occurrence, for mild 
discords are known to enhance musical 
harmony under the proper conditions. 

Synthetic fragrances have another 


bottle. 
explained in the text. Only a fraction are accepted 


November 1929 





OLFACTORY EXAMINATION 
The “snooper” sniffs a paper dipped into each 


Those not “up to snuff’ are rejected, as 


resemblance to synthetic metals, or 
alloys: some of the chemically pure 
synthetics have the same chemical 
composition as that product of nature 
whose odor they duplicate. Such a 
case is synthetic vanillin. Other of the 
synthetic fragrances are produced by 
chemicals with formulas very different 
from those of the natural compound. 
This is illustrated by synthetic musk, 
which is produced from unusually 
strong nitric acid at a temperature 
much lower than that, let us say, of any 
electric home refrigerator. 


RTIFICIAL vanillin is made from 
clove spices, usually imported 
from Zanzibar in Africa. Clove oil is, 
of course, extracted from the spice 
after these spices have been removed 
from their packing of palm-leaf bags. 
But obtaining clove oil and synthetic 
vanillin does not end the useful- 
ness of the spice. Some firms 
sell the so-called exhausted hull 
as fertilizer — which indicates 
that the hull is far from ex- 
hausted. 

Other firms, who do _ not 

grind the hull in their proc- 

esses, color them artificially 

after the oils have been re- 

moved, and ship them across 
the ocean again, this time to India 
where they are used in burial cere- 
monies. It is also possible that a few 
of the exhausted whole hulls which 
have been re-colored are bootlegged 
into the grocery market. 

It is from the eugenol in clove oil 
that vanillin is produced. Eugenol 
needs only the addition of oxygen to 
change it into vanillin which is exactly 
like the vanillin extracted from the 
vanilla bean itself. Vanillin, however, 
is itself very different in odor from 
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vanilla. This is because vanilla is a 
complex affair, like jasmine, and vanil- 
lin gives only the high note of the 
olfactory chord that produces the 
typical vanilla aroma. Again we are 
reminded of the almost unpredictible 
vagaries of alloys. 

Under the wand of the synthetic 
chemist, camphor becomes heliotrope. 
Brown camphor oil from Formosa is 
distilled by steam and comes out 
white—but still unmistakably cam- 
phor. Safrol is one of the ingredients 
in the camphor, and it is from this that 
heliotrope is made. The safrol is ob- 
tained by pumping the white oil into 
a brine tank with artificial ice. This 
freezes out the safrol, and the other 
ingredients are removed by centrifu- 
ging. All that is necessary in order to 
change safrol into heliotrope is to add 
oxygen to it. Now this sounds relative- 
ly simple, and in fact it is simple. It 
could be accomplished by blowing air 
through the safrol in the presence of 
ultra-violet rays from a quartz-mer- 
cury lamp. In most cases, however, a 
more roundabout but more satisfac- 
tory way is used: Bichromate of soda 
and sulfuric acid are added to the 
safrol in order to introduce the oxygen; 
after which the excess acid and soda 
are washed off. 


O me, the transformation of crude 

turpentine into delightful lilac is 
usually striking because of the almost 
overpowering stench of the turpentine 
itself. That it might yield any ol- 
factory virtues taxes the imagination. 
It is also especially interesting to me 
because of an entertaining experience 
I had a short time ago, after spending 
a day watching the manufacture of 
artificial lilac. After being close to the 
stills and separators all day long my 
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clothing had become lilac- 
impregnated. I boarded a 
crowded motor bus at Pas- 
saic, New Jersey. It was a 
rainy day and practically 
every passenger had damp 
outer clothing, which pro- 
duces an unpleasant stuffy 
odor. To this my own cloth- 
ing apparently provided a 
“high note’’ for the passen- 
gers’ nostrils. In the seat 
just ahead of me was a mid- 
dle-aged man who looked as 
though he might have been 
a prize fighter or a profes- 
sional thug. Soon I noticed 
that from time to time he 
tilted his head slightly up- 
ward and took deep inhala- 
tions. In ashort time he was 
turning toward me. It was 
not comfortable to have 
what might be a thug sizing 
one up so frequently. 

When the terminal was 
reached, my thug came to 
me, extended his hand and 
said, ‘‘An hour ago I would 
have been suspicious of a man smelling 
as you do; but now I want to thank 
you. I was sitting beside someone who 
had been eating garlic and I could not 
have stood the ride if it had not been 
for you!” 

Terpinol is synthetic lilac, made 
from oily, stenchy turpentine. The 
crude turpentine is agitated with acid 
and is transformed into terpine hy- 
drate. The hydrate is a finely granular 
material which looks like pancake 
flour. Incidentally, it also smells like 
paneake flour. The terpine hydrate 
is transfered to a still, and phosphoric 
acid is added, transforming the hy- 
drate into crude terpinol. The crude 














RAW MATERIALS FROM THE ENDS OF THE WORLD 


Such raw materials as these, roots from Yugoslavia and cloves from Zanzibar, are converted 


into synthetic aromas. 


Dr. Eric Kunz is shown making a visual inspection of the materials 
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SAFROL EN ROUTE HELIOTROPE 


Scooping safrol crystals from the brine tank after the 
crude brown camphor has been treated by adding oxygen 


terpinol is oily and is mixed with 
water. The product from the still 
comes into a separator in which the 
oil rises to the top and is skimmed off 
from time to time by the operator. 
This is just crude terpinol and still has 
much to be done to it before artificial 
lilac is produced. 

The crude terpinol is transfered to a 
vacuum still, since the final product 
must not only be exceptionally pure, 
but must also have a high boiling point 
if it is to have a lasting fragrance. 


HE first product to come out of 
the vacuum still containing the 
crude terpinol is turpinolene. This is 
used to perfume cheap soaps. ‘The 
second stage of the distillation yields a 
mixture of terpinolene and pure terpi- 
nol and this is not usually used. 
Finally, amber clear and pure, the 
terpinol comes from the vacuum still. 
The vacuum distillation is extremely 
important in the manufacture of most 
synthetic fragrances. The air is con- 
tinuously pumped out of the stills, so 
that the pressure inside is equal only 
to that of two millimeters of mercury 
ordinary atmospheric pressure being 
750. The stills are heated by circu- 
lating oil which is maintained at a 
temperature of around 428 degrees. 
One is reminded again of the diffi- 
culties of the manufacture of alloys, 
for the distilled product may be chem- 
ically pure to 99.999999 percent, but 
still not be olfactorily right. So the 
distillate is collected in gallon glass 
jugs and placed on a rack waiting the 
pleasures of the ‘‘snooper.’’ On the 
factory pay roll this funetionary is 
usually known as the perfumer, but 
the still operators have given him the 
unaffectionate but appropriate title of 
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A “FRAGRANCEER”’ 
To neutralize odors the receptacle on the 
post is impregnated with synthetic aromas 


“‘snooper.’’ He is necessary because a 
chemical analysis will not tell whether 
the odor is satisfactory or not. The 
snooper will mark one gallon to be 
redistilled; another he will accept; 
another he will mark to be discarded 
entirely as not even worth redistilling. 
As a rule he accepts only about one 
out of three or four gallons. In practi- 
cally every plant where synthetic 
fragrances are manufactured his word 
is absolute and final. The snooper is 
king. Usually three vacuum redis- 
tillations of a gallon are required by 
him before the product is accepted as 
correct in smell. 

Any chemical student can make 
phenyl ethy! alcohol that is 99.99 per- 
cent pure chemically. It is likely, 
however, to smell like a radish. It has 
possibilities of becoming a delightful 
rose scent if handled right, and the 
snooper keeps marking it for redistilla- 
tion until the odor passes his critical 
test. Needless to say, the snooper or 
perfumer is an individual on whom the 
board of directors must depend, and 
whom the workmen hate in a friendly 
sort of a way. 


— many of the products finally 
wJ accepted by the perfumer are later 
to be used by other manufacturers in 
making toilet waters, soaps, and actual 
perfumes in which the color of the 
product is essential, the manufacturing 
problems of the synthetist are further 
complicated. Most chemical manu- 
facture requires simply strength and 
purity but in the manufacture of dyes 
the factor of color is added. The 
manufacturer of synthetic fragrances 
must meet all three of these require- 
ments of purity, strength, and color; 
to which the fourth ingredient of odor 
is also added. That is why we cannot 
solve our home perfume problems by 
buying phenyl ethy] alcohol of guaran- 
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teed purity and expect to obtain a rose 
fragrance. We are more likely to get 
the aroma of radishes. 

The stills, separators, agitators, and 
brine tanks of the chemist have pro- 
duced more odors, and these in greater 
quantities, than nature has provided. 
Thus the price of these products has 
come within the reach of all. Further, 
they have been standardized scientifi- 
cally. A pound of 10 percent violet 
used to cost 400 dollars, and the quality 
was not to be guaranteed. A pound 
of 100 percent concentration of syn- 
thetic violet of guaranteed fragrance 
and color can now be bought for four 
dollars. 

Naturally, many manufacturers have 
discovered that olfactory qualities, if 
added to their products, will increase 
satisfaction and demand. Some fly 
sprays now contain from three to six 
percent of synthetic fragrances. These 
counteract the otherwise repulsive odor 
of the spray. Some manufacturers are 
even scenting their leather gloves, es- 
pecially when the gloves are designed 
for the fair sex. Synthetic fragrances 
are‘ being added to candles, in some 
cases merely to offset the odor of burn- 
ing; in others a delicate additional 
fragrance has been added. And it has 
been discovered that adding as little 
as 0.2 percent of the proper synthetic 
fragrance to quick-drying but smelly 
lacquers will overcome the strong 
odor of bananas. 


AST summer when one of New 
Jersev’s numerous bachelor mil- 
lionaires was giving an old-fashioned 
barn dance the voracious Jersey mos- 
quito gave threat of being a disturbing 
element. The millionaire called in 
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a synthetic chemist, who added a scent 
of new-mown hay to a mosquito spray. 
A good time was had by all except the 
mosquitos. 

The great increase in cigaret sales is 
due to a considerable extent to the use 
of fragrances of one sort or another 
that have been produced by the syn- 
thetic chemist. Of course, one can not 
say exactly how much of the increase is 
due to this factor, for there are also the 
factors of advertising and prohibition 
and generally changing social habits 
to take into consideration. Still, the 
artificial odor must be important, for 
no cigaret has succeeded without it. 
The favorite synthetic used in cigarets 
is counarine, which has an odor like 
new-mown hay or the tanka bean, or is 
somewhat suggestive of maple sugar. 
One cigaret manufacturer has dis- 
carded the synthetic and uses some- 
thing like four million pounds of real 
maple sugar annually. 


ti specialist in synthetics has 
reached the point where he can 
now say with confidence that there is 
not an odor that can not be overcome 
by a synthetic. Moreover, it can be 
kept overcome for as long as half a 
dozen years. This accomplishment is 
a direct result of repeated high-vacuum 
distillation. Out of the smelly chem:- 
cal laboratory has come this almost 
unlimited choice of fragrances. 


Our next number will be devoted 
largely to archeology, a science which 
is on the gain both among professional 
workers and amateur scientists. There 
will be articles about the prehistory of 
France, new discoveries in England, 


the Neanderthal race, and other topics. 




















HIGH VACUUM DISTILLATION OF SYNTHETICS 


High vacuum distillation and redistillation is essential to obtain high boiling points and 
good aromatic qualities. The lasting qualities of synthetic odors are due largely to th's 
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EEPING passenger cars of 
steam railroads clean and pre- 
sentable has always been a 
difficult and expensive task. 

For this reason the Baltimore & Ohio 
Railroad started experimenting several 
years ago to develop an economically 
operated car-cleaning machine. The 
result was the development of two 
kinds of car-cleaning machines, one a 
car-washing machine which uses water 
only and has its revolving brushes work 
vertical to the sides of the car, and the 
other a car-scrubbing machine which 
uses oxalic acid and has a series of 
horizontally-placed brushes which 
operate with a reciprocating motion. 

The car-washing machine consists of 


THE WASHING MACHINE 


Photograph taken from the track side of the device, showing the assembly 
of the motors and vertical brushes which turn at 300 revolutions per minute 


Cleaning Railway Cars 


Efficient Machinery Replaces Slow, 
Inefficient Hand Labor 
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two structural frames rigidly supported 
from the ground, one on each side of 
the railroad track. On each of the 
frames are mounted three vertical 
rotary brushes, each in a swinging 
frame which is actuated by a tension 
spring and lever to keep the brush in 
contact with the irregular surface of a 
car side. Each brush is driven by an 
electric motor and makes 300 revolu- 
tions per minute. On each side of the 
car is a standpipe through which water 
at high pressure is sprayed. 


HE car-scrubbing machine is 
located on the same track and 
is also made up of two frames, one 
on each side of the track. Each frame 


THE SCRUBBING MACHINE 


The entire assembly can be moved toward or away 
from the side of the car. Oxalic acid is kept ina tank 


has an electric motor which operates 
the brushes. The mechanism is ar- 
ranged so that each frame may be 
moved by motor in and out from the 
sides of a car. 

The acid solution is kept in a tank 
and is forced by a pump through the 
spray pipes directly over the brushes. 
The equipment below the body of a 
car is cleaned by the use of short stand- 
pipes through which a solution of 
steam and caustic soda is forced. 

A force of five men is required to 
operate both the machines. In an 
eight-hour day this force has cleaned 
100 cars while the old manual method 
required eleven men to clean one car 
in an hour. 























In the foreground are the two washing machines,. one for each 
side of the cars, and in the background are scrubbing machines 








ONE HUNDRED CARS PER DAY 


Cars are moved slowly through the laundry. 
are scrubbed and washed; those only slightly soiled are washed 





Very dirty cars 
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Ice by Wire 


The Tireless Electric Refrigerating Unit 
Is Displacing the Ice Man As Surely 
As Artificial Ice Displaced 
Nature’s Product 


ARLY in the history of mankind 
came the knowledge of how to 
make simple household vessels 
of sun-baked clay and later 

similar vessels crudely baked by fire. 
Someone soon discovered that water 
kept in a covered porous jar of this sort 
remained deliciously cool. He saw the 
beads of moisture upon the outside, 
but never suspected that the evapora- 
tion of the liquid through the porous 
surface of the jar caused the pleasant 
coolness. 

The use of ice and snow as cooling 
agents for food was known as far 


are not much colder than a winter’s 
frost.”’ It has been stated that the 
great Sir Francis really died because of 
his scientific zeal concerning refrigera- 
tion. One winter day he ordered his 
carriage to halt while he climbed into 
a snow bank and filled the body of a 
chicken with snow, intending to dis- 
cover if the flesh could not be longer 
preserved by such treatment. He be- 
came chilled through and soon con- 
tracted pneumonia from which he died. 

A hundred years ago Michael Fara- 
day succeeded in condensing ammonia 
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DUEING the year 1928 ap- 
proximately 450,000 domes- 
tic electric refrigerators were 
sold and installed in homes in 
the United States, and this year 
the number sold will be approxi- 
mately 600,000. The growth of 
this industry during the last few 
years has been remarkable, and 
the future cannot even be fore- 
cast.—The Editor. 

















areas oOver-ridden with disease and 
pestilence of a magnitude heretofore 
unknown. Refrigeration allows a con- 
tinuity of flow through the different 
channels of distribution which makes 
us not only husband our dollar, but 
also gives us food when and where we 
want it. Large refrigerating plants 
may house millions of dollars worth of 
perishable merchandise, but their deal- 
ings are all of a wholesale order. All 
the tangible advantages of the large 
establishments, even to freezing des- 
serts or making ice cubes, are now 

available for every home. It may 





back as the ancient Egyptians, 
who filled shallow, porous trays 
with water and placed them on 
beds of straw. They were ex- 
posed to the cool night breeze, 
and due to the coolness and evap- 
oration a thin film of ice was 
formed, which was removed at 
dawn by slaves and stored away. 
The same practice is followed 
even today in India. 

Alexander the Great had his 
serfs carry down packed snow 
from the mountains, and place it 
in deep trenches with hundreds of 
kegs of wine, so that his epicurean 
feasts might be graced with cool 
vintages. Nero followed a simi- 
lar course, employing an army of 
slaves to keep his rare wines cool. 
Marco Polo, the great Italian ad- 
venturer in the Middle Ages, 
brought from China and Japan 
recipes for water and milk ices. 
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in the 16th Century, visiting 
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France, took with her a favorite l 





chef to make sure that she would 
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| «~~ EVAPORATOR OR CHILLING UNIT 


be said that about equal credit 
belongs to France, England, and 
America for the early develop- 
ment of ice-making machines. 
Doctor Gorrie of Florida took out 
the first American patent for a 
practical machine in 1845. 

The harvesting of natural ice 
was always a picturesque affair. 
Where are the 160 ice houses 
which flourished on the banks of 
the Hudson in 1880? Most of 
roar | them have gone into decay, some 
of them are used for mushroom 
growing, and many are still wait- 
ing for the roof to fall in. The 
reason for the change is the rise 
in labor costs, improved utiliza- 
tion of power, and improved 
generation of power. Labor was 
the largest factor in the cost of 
naturalice. But labor is only one 
quarter of the cost of artificial ice. 


N the last few years the trend 
has been, and still is, toward 
automatic refrigeration. And be- 
cause of the research and educa- 
tional activities of the manu- 








be served each day with frozen 
creams. Sir Walter Scott tells 
how, during the Crusades, Saladin, 
King of the Moors, amazed Richard 
the Lion Hearted by sending him a 
gift of frozen sherbet. 

In the Elizabethan age, Sir Francis 
Bacon, in one of his greatest books 
said: ‘‘Heat and cold are Nature’s two 
hands whereby she chiefly worketh, 
and heat we have in readiness in re- 
spect of fire, but for cold we must stay 
till it cometh or seek it in deep caves or 
mountains, and when all is done, we 
cannot obtain it in any great degree; 
for furnaces of fire are far hotter than 
a summer’s sun, but vaults and hills 


CROSS SECTION OF THE REFRIGERATING UNIT 


gas to a liquid by applying pressure 
and then cooling. When the pressure 
was removed the liquid quickly vapor- 
ized, absorbing heat from its surround- 
ings in the process. Here was dis- 
covered the first principle of mechani- 
cal refrigeration. 

Refrigeration in a larger sense is a 
problem which interests every man, 
for without it our daily menu would 
be restricted to that produce which is 
native to the locality in which we live. 
Any attempts to overcome the barrier 
of time and distance without refrigera- 
tion would soon result in metropolitan 


facturers of these machines, the 
influence is felt in homes where 
formerly little or no thought was given 
to the preservation of food. It has 
been found that most food keeps best 
at a temperature of between 40 and 50 
degrees, Fahrenheit, as in this tempera- 
ture destructive bacteria are practi- 
cally dormant. Harmful bacteria de- 
velop by leaps and bounds in moist 
temperatures above 50 degrees, with 
the result that there is much waste due 
to food spoilage. 

Many improvements have been 
made in the last few years, both in ice 
and automatic refrigeration cabinets. 
Manufacturers of electric refrigerators 
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have developed their mechanism to the 
point where it is extremely efficient and 
requires, proportionately, less servic- 
ing and attention than the family au- 
tomobile. Artificial ice has very 
largely displaced natural ice and the 
new refrigerators, whether they derive 
their cooling power from electricity, 
gas, or even kerosene, are making the 
daily visit of the ice man only a mem- 
ory in thousands of households 
throughout the land. 

Over a quarter of a century ago a 
French monk, the Abbe Audiffren, de- 
signed a hermetically-sealed refrigerat- 
ing machine. Some of the earlier ma- 
chines are still running, never having 
been refilled with oil or refrigerant. 
The idea was excellent, but it remained 
for the American refrigeration engi- 
neers to develop this idea and make it 
an everyday article of commerce. 
Fifteen years of research are behind 
the General Electric refrigerator which 
we will describe. An immense fortune 
was spent in investigating and experi- 
ment, but this comes back as the re- 
frigerator units and their cabinets 
come down their respective assembly 
lines. The unit and the cabinet never 
meet until they are placed one on the 
other in their owner’s home or store. 


HIS refrigerating unit, as illus- 

trated, has the motor and com- 
pressor mounted inside a_hermeti- 
cally-sealed casing. The compressor 
is directly connected to the motor, 
eliminating the necessity of a stuffiing 
box and external belt or gear drive. 
This mechanism is then mounted on a 
base which forms the cabinet top and 
together with the evaporator or chill- 
ing unit completes what is usually 
termed a “packaged”’ refrigerator. 

By confining and controlling the 
chemical refrigerant within the food 
compartment of the cabinet, and al- 
lowing it to boil or evaporate, a certain 
amount of heat is absorbed. If the 
vapor is then carried to a point out- 
side the cabinet and condensed, it will 








HIGH-POTENTIAL TEST 


Motor is receiving the first high-potential 
test, prior to the motor-pump test 
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give up this heat and the cycle may be 
repeated until the desired temperature 
has been reached within the cabinet. 
The chemicals which are used for re- 
frigeration are liquefiable gases having 
a low boiling temperature and a 
high latent heat of vaporization. 
Sulfur dioxide, methyl chloride, ethyl 
chloride, ammonia, and carbon dioxide 
are the principal refrigerants used in 
household refrigerating systems. Sul- 
fur dioxide, which is used in the ma- 
chine we are illustrating, boils or evap- 
orates at 14 degrees above zero at at- 
mospheric pressure. It is a colorless, 
non-poisonous, non-inflammable gas 
and has no corrosive effect on copper, 
copper alloys, or iron. Leaks are 
easily located by using ammonia 
water, a dense white smoke being 
formed when the ammonia and the 
sulfur dioxide react. On account of its 
many good qualities, sulfur dioxide is 
used in the larger part of household 
machines. 

The cycle of an electric refrigerator 
is automatically continuous. The gas 
first evaporates (absorbs heat) and 
cools the cabinet; it is then compressed 
and cooled in the condenser, giving up 
its heat to the surrounding air. This 
cooling under pressure causes the 
vapor to re-liquefy and it returns to the 
evaporator to be evaporated again. It 
will make no real difference which part 
of this cycle we begin with in explain- 
ing it, so let us begin with the pump or 
compressor. The pump sucks sulfur 
dioxide in gaseous form from the 
evaporator, which is located in the 
food storage chamber. This reduces 
the pressure on the liquid sulfur diox- 
ide remaining in the evaporator and it 
therefore evaporates rapidly. That is, 
it boils. 

This boiling may be heard faintly 


A **TWO-IN-ONE” OPERATION 


A hydraulic press applies pressure to the refrigerator-case assembly. 
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, Opportunity is given 
to tighten 18 bolts, which secure the drop-forged base of the unit, with an electric wrench 


by placing the ear close to the evapora- 
tor. It sounds much like the bubbling 
of a boiling pot of cereal or stew. All 
liquids boil at lower temperatures 
when the pressure on them is reduced. 
Water, for example, will boil at lower 
temperatures on a mountain, and at 
common room temperatures in a near 
vacuum. The boiling of sulfur dioxide 
is therefore a common physical phe- 
nomenon of liquids. 

Why boiling should deliberately be 
brought about in a refrigerator has 
puzzled many. The reason is that 
when a liquid boils it takes up heat. 
In fact, it can not boil without taking 
up heat. In this case the heat is taken 
from the food in the refrigerator, which 
is just what we most want. This same 
heat appears in the spiral coil on top 
of the refrigerator. It may be thought 
of as heat removed from the stored 
foodstuffs, conducted to the coil, and 
then cast out. Therefore, an electric 
refrigerator is simply an apparatus 
for “kicking out heat from places in 
which it is not wanted.” The kick 
comes in over the electric power lines. 


O continue the cycle, the re- 

mainder of the apparatus is 
simply for reliquefying the vapor so 
that the process we have just de- 
scribed can go on indefinitely. The 
pump driven by the motor, which, as 
described, has just sucked sulfur di- 
oxide vapor or gas from the evaporator, 
compresses this same vapor in the 
large central cylindrical shell. This 
may be seen lying within the outside 
spiral coil. 

When a gas is conipressed it ir- 
creases in temperature. This is be- 
cause it occupies only a fraction of its 
former volume but retains its former 
quota of heat. Therefore, its tempera- 
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MOTOR-PUMP TEST 
The units must undergo a motor-pump 
test. This is one of sixteen major tests 


ture goes up. The same thing occurs 
when you pump up a tire with a hand 
pump; the air in the pump becomes 
heated and heats up the cylinder itself, 
as can readily be felt. Likewise, the 
central shell of the refrigerating unit 
becomes hot— just a little too warm to 
hold the hand on very long. 

The warm, compressed vapor within 
the central shell next passes into the 
spiral coil, which has a large cooling 
surface. Here the vapor cools down 
nearly to room temperature. This 
causes it to condense from vapor into 
a liquid, just as steam condenses into 
water in the worm of a still. 

The cooled, condensed, liquid sulfur 
dioxide in the coil now trickles down 
by way of the float chamber on the 
right and re-enters the evaporator, 
to go again through the cycle we have 
just described. 

To do all this requires energy. We 
do not get something for nothing. 
Heat will not depart from our food- 
stuffs without coercion. When using 
ice we never think of the energy aspect 
of the matter, possibly because opera- 
tions involving energy usually involve 
motion, and ice is immobile. It takes 
place there, nevertheless. 


“THE compressor unit consists of the 

l motor and compressor, together 
with the main frame on which they are 
mounted. This assembly is mounted 
on three vertical springs in order to 
reduce to a minimum the transfer of 
any noise or vibration to the outside 
casing. The motor is of the single 
phase induction type. It is very simple 
and has no brushes or sliding contacts, 
so it does not interfere with radio 
reception. The rotor of the motor is 
pressed on the main shaft. 

The compressor is of the single 
oscillating cylinder type. As_ the 
piston is moved in and out by the ac- 
tion of the crank pin, the cylinder is 
made to oscillate about its trunnions. 
The cylinder rides on the bearing plate 
and its oscillation opens and closes the 
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suction port. This oscillation also 
operates the oil ports. The compressor 
operates at 1750 revolutions per min- 
ute, which is the rated speed of the 
motor. One of the unique features of 
this unit is that it never requires re- 
oiling after it has left the factory. A 
permanent supply of high-grade min- 
eral oil is placed in each unit at the 
factory and, since this oil is never over- 
heated, it cannot become mixed with 
dirt, and it cannot oxidize or evaporate; 
there is, therefore, no need to replace 
it. A simple force feed supplies all 
moving parts with a liberal quantity 
of this oil. 

In this oil bath is immersed a small 
10-watt electric heater usually called 
the ‘‘oil conditioner.’”’ Nearly every- 
one is familiar with the inefficient 
operation of an automobile when first 
started on a cold day. Maximum 
efficiency is not obtained until the 
motor and oil reach the proper tem- 
peratures. The oil conditioner in this 
refrigerator is connected to the power 
supply whether the motor is running 
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THE CONVEYOR LINE 


Here evaporators are being cleaned before 
they are coated with a special lacquer 


or stopped. This heating unit main- 
tains the oil at a temperature which 
will give maximum efficiency of opera- 
tion at all times, and under all condi- 
tions. The average cost of operating 
the oil conditioner is approximately 
one cent per day, but the increased 
operation efficiency of the unit which 
is effected by the use of the oil condi- 
tioner practically offsets the very small 
cost of the current it consumes. 

The heart of an electric refrigerator 
is the motor and the eutomatic 
control which regulates the flow of 
power into the motor. The control 
must be just as positive in its action 
as any other part of the unit. The one 
used in this refrigerator performs the 
following distinct functions: 

1. Gives automatic control of the 
operation of the motor to maintain 
uniform cabinet temperature. 

2. Allows manual control of unit 
operation. 
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3. Protects the motor against over- 
load. 

4. Acts as a starting device for the 
motor. 

The control also has an accessible 
temperature’adjustment which permits 
the user to obtain any desired cabinet 
temperature within the recommended 
range. All of these features are com- 
bined into one simple control which 
represents an invaluable engineering 
accomplishment. 

The steel casing which covers the 
compressor unit is drawn in two oper- 
ations. Sheet-steel fins are line welded 
to the outer surface of this case. The 
steel fins serve the double purpose of 
providing surface for the dissipation 
of heat and form a support for the 
copper condenser tubing. This casing 
is bolted to the drop-forged base of 
the unit by means of 18 bolts. A 
tongue and groove joint with a lead 
gasket is used to make this connection 
absolutely tight. All parts of the unit 
which are required to hold vapor 
under pressure are designed with a 
minimum safety factor of 20. 


HE evaporator is very interesting 

from a design and production 
standpoint. It is made of three drawn 
steel sections nested together to form 
two compartments. The inner com- 
partment is ior the refrigerant, while 
the outer compartment is for a freezing 
solution which acts as a cold storage. 
An air-tight joint between the steel 
shells at their open end is made by 
hydrogen brazing and atomic welding. 
In the brazing process the joint to be 
brazed is first made mechanically tight. 
It is then covered with copper oxide and 
a piece of copper wire is wrapped around 
it. The piece to be brazed is placed in 
a hydrogen furnace where the oxide is 
reduced and the copper flows into the 
seams, forming a solid joint. This 
process is especially adaptable to 
making internal welds. A large num- 
ber of the joints in various parts of the 





LOOKING FOR GAS LEAKAGE 


The units pass through an ammonia 


testing booth. A leak produces smoke 
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refrigerator are made by this brazing 
process. Costs have been reduced to 
a minimum by using every advantage 
of mass production. Presses and 
screw machines are used extensively 
in forming the various parts of the 
unit. 

After assembly, each unit is com- 
pletely evacuated and dried out before 
it is charged with refrigerant. After 
charging, each unit passes through a 
small enclosure and is again inspected 
for leaks. This enclosure contains 
ammonia vapor which readily detects 
a sulfur dioxide leak by the generation 
of white smoke. Then each unit is 
operated in a room which is held at a 
temperature of 100 degrees, Fahren- 
heit, where it must refrigerate satis- 
factorily. Following this test, each 
unit is placed on ‘“‘running storage’”’ 
for 24 hours as a final check before it is 
finally painted and shipped. 


IFFERENT as this unit is from 

any other ever manufactured, it 
was necessary for the factory to design 
and build many new and accurate 
forms of equipment to press out the 
steel compressor casing, evaporator 
shells, and cabinet parts. As a result 
of the demand for welding equipment 
to be used in the manufacture of this 
refrigerator, the research laboratory 
spent much effort developing the hy- 
drogen copper-brazing furnaces which 
Operate automatically and weld to- 
gether the different parts. The atomic 
hydrogen welding process and the 
electric are welding method are ex- 
tensively used as well. 

All individual parts, after being 
separately tested, are brought to the 
assembly line where final assembly is 
is made. Manufacturing and factory 
testing are simultaneous operations 
because each unit is tested as the vari- 


ous parts are assembled. The testing 


of these refrigerators may be divided 
into two types: First, laboratory or 
development testing where accurate 
technical data on the operation and 
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characteristics of the unit and cabinet 
are obtained; upon this the engineers 
base their final approval of any new 
equipment. The relative advantages 
of new designs or suggested improve- 
ments are here determined. Second, 
testing of units as they go through 
production to insure a uniform high 
quality product which meets all speci- 
fications previously prescribed. 

In order to insure a high quality of 
product, thorough factory testing is 
essential. The hermetically sealed 
unit lends itself admirably to complete 
factory inspection, since it can be 
tested at every stage of its assembly 
from the time the compressor is first 
put together until the complete unit 
is in the hands of the shippers. There 
are 16 major tests which each unit 
must pass on its way through the 
factory. 

Immediately after the mounting of 
the motor and compressor on the main 
frame, the unit is put through a half- 
hour test in which its general mechani- 
cal operation and quietness are 
checked. After this motor test, the 
compressor case is placed over the unit 
and it is then put through a second 
and much more severe test. This 
consists of pumping dry air against 
various head pressures of from zero to 
200 pounds per square inch, continu- 
ous readings being taken on recording 
instruments. This test gives a check 
on the volumetric efficiency, power 
input and starting torque of the motor, 
and the operation of the unloader. 
With 200 pounds per square inch pres- 
sure in the case and condenser, a sub- 
mergence test is made on the complete 
compressor unit in order to determine 
if there are any leaks. Various inter- 
mediate and high potential tests, con- 
trol tests, et cetera, are made until 
the unit is finally assembled and 
charged with the refrigerant. 

One of the primary essentials of a 
successful electric refrigerator is proper 
cabinet construction. In fact, a good 
refrigerator cabinet is equally as im- 
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ENAMELING INSIDES OF CABINETS 


Electrically heated vitreous enamel furnaces are used to fuse the enamel. Three coats of 
enamel are baked on. The heat is so great that the operations are controlled at a distance 
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APPLYING HEAT INSULATION 
Heat insulation is placed inside refrig- 
erator cabinet before the innerlining 


portant as a good refrigerating unit, 
since the function of the unit is to re- 
move heat from the cabinet and the 
function of the cabinet is to preserve 
the cold created within it. Years of 
research and experiment uncovered 
the pitfalls in many assemblies, and 
disclosed the advantages of other newly 
designed features which appeared to be 
unconventional at that time. The 
all-steel refrigerator cabinet represents 
a great advance in cabinet design. It 
is as radical as the change from wood 
to steel Pullman cars, or as the change 
from wood to steel bridges. 


HE cabinet consists of an outer 

shell of heavy steel. The bottom 
is crimped in by a 600-ton hydraulic 
upsetting press making practically a 
water-tight joint. Within is the inner 
steel liner with bottom plate elec- 
trically line welded to the walls to 
form one piece. The space between 
the walls is filled with insulation and 
the opening around the door is fitted 
with black ‘‘textolite,” specially 
developed for this use. The all-steel 
construction permits hinges and self- 
closing latch being bolted onto the 
steel walls, eliminating any possibility 
of the door sagging and insuring the 
proper door seal. 

The interiors are finished with three 
coats of -vitreous porcelain enamel 
baked and fused to the steel in auto- 
matically controlled furnaces. Ex- 
teriors are finished with a specially 
perfected process. Finally, the cabinet 
is crated and travels on its separate 
way to meet the refrigerating unit at 
the time of installation in the custo- 
mer’s home. 


Enough steel wire to wrap six times 

around the earth at the equator will 
go into the cables of the new Hudson 
River Bridge. A coming article tells 
how this wire is manufactured and how 
it is shipped to the job. 
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The Great Flint Mines of Grime’s Graves 


How Ancient Man Sank Deep Pits in Solid Rock, in 
Search of Suitable Flint for His Implements 


By J. REID MOIR 


Fellow of the Royal Anthropological Institute of Great Britain and Ireland; Past-president, Prehistoric Society of East Anglia 
Vice-president, Suffolk Institute of Archeology and Natural History 


(All illustrations by permission of the Prehistoric Society of East Anglia) 


HERE are few more beautiful 

parts of East Anglia, in Eng- 

land, than the widespreading 

heath lands of northwest 
Suffolk and southeast Norfolk. Here, 
in a splendid undulating country, the 
heather and gorse grow in profusion, 
while stately clumps of Scotch pine 
trees stand silhouetted against the sky. 
In the ancient past this area must have 
been greatly favored by prehistoric 
man, for in it have been found im- 
mense numbers of flint implements of 
different ages, many of which lie 
scattered about upon the surface of the 
dry and sandy soil. The country is 
very sparsely populated at the present 
day but occasionally may be seen the 
tower of a grey and weather-beaten 
church, or the chimneys of some manor 
house which for many centuries has 
been occupied by a long succession of 
English land owners. 


N a remote and not easily accessible 
part of this attractive country, and 

set in the middle of far-stretching 
heath lands, is a place of great interest 
to those who make a study of pre- 
historic humanity. For here our an- 
cestors of the Stone Age mined in the 
chalk for flint, and although many of 
their workings have in the course of 
time been obliterated, there are still to 
be seen several hundreds of cup-shaped 
hollows which we know to be the 
partially filled-in shafts sunk by the 
ancient miners. 

It is only, however, in recent years 
that the real significance of this place 
has been understood. Indeed, the 
state of ignorance formerly prevailing 
about it is clearly indicated by its 








ONE OF THE PITS 


Figure 1: Rigging erected over a pit by 
the Prehistoric Society of East Anglia 


name. “Grime’s Graves’? would, in 
fact, almost lead to the conclusion that 
here various members of afamily named 
Grime were buried, but such is very 
far from being the case. The name was 
evidently first given to the place by 
the Norse invaders of East Anglia, 
because Grimm is a Norwegian water- 
sprite. When these people came upon 
any site which presented to them un- 
usual and unexplainable features, they 
named it after their particular fairy. 
Thus in England there are ancient 
camps still called Grimspound, and 
similar names, while the prehistoric 
mines we are considering were styled 
“Grimm’s Graves,’’ a name which in 
the course of time has become altered 
to that by which we now know it. 
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Figure 2: 





LOOKING DOWN INTO A FLINT PIT 


y The ancient pit after it was cleared of 
debris. Mouths of lateral galleries show at bottom 
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Grime’s Graves occupy a position on 
the plateau of southwest Norfolk, 
where the white chalk is covered by a 
considerable thickness of sand and 
glacial boulder clay. At a depth of 
about 30 feet from the surface of the 
ground, and embedded deeply in the 
underlying chalk, is a layer of very fine 
flint, and it was this material which 
was exploited by prehistoric man. 


OW, it would be no very easy task, 

even with modern appliances, to 
sink a shaft 30 feet deep and about the 
same width at the mouth, through the 
soft upper strata and into the chalk at 
Grime’s Graves; and when it is realized 
that this was accomplished in early 
times solely by means of deer-horn 
picks and flat bones used as shovels, 
we are filled with amazement at the 
pertinacity and skill of those who 
carried out this stupendous task. 
When, also, it is seen that the pre- 
historic miners, in going through the 
sand and clay, made their shaft with 
a good slope to prevent slipping of the 
sides, it becomes evident that these 
people were by no means novices at 
this work. 

The Prehistoric Society of East 
Anglia has opened two of the pits at 
Grime’s Graves, and by so doing added 
greatly to our knowledge of this im- 
portant site (Figure 1). It was evi- 
dent from the diggings carried out, that 
a shaft had been sunk from ground 
level down to the layer of the desired 
flint, which was removed over the area 
covered by the base of the pit. After 
this was done lateral galleries were 
driven at right-angles to the bottom 
of the shaft (Figures 2 and 3), and by 








AT THE BOTTOM OF THE SAME PI 


Figure 3: In the center is a deer-horn pick left by one of the ancient miners. 
It is not so inefficient an instrument as one might suppose before using it 
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this means a further considerable 
amount of the ‘“‘floor-stone,’’ as it is 
called, was recovered and hauled to the 
surface by means of thongs and proba- 
bly some kind of primitive baskets. 
Upon being brought to the surface the 
flint was flaked with quartzite and 
other similar hammerstones to the de- 
sired forms. Thus around the edges 
of many pits large workshop sites have 
been discovered, and these have yielded 
an astoundingly large number of im- 
plements and flakes. 

The shafts of the mines were found 
to be filled with alternate layers of 
rainwash and material excavated from 
other pits (Figure 4), and as remains 
of hearths were found deep down in the 
filled-in material it is evident that these 
places served as dwelling places from 
time to time. 


TT “HE work carried out by the Pre- 

historic Society of East Anglia 
was under the direction of S. A. E. 
Peake who, since these initial excava- 
tions, had undertaken many others at 
Grime’s Graves. A great deal of dig- 
ging has also been conducted there by 
by P. V. Leslie Armstrong, who has 
made a number of very interesting 
discoveries relating to this immense 
atelier or workshop of prehistoric times. 

Ever since the problem of Grime’s 
Graves was first approached by Canon 
Greenwell, a well known English 
archeologist who opened one of the 
pits in 1875, it had been imagined that 
the ancient work carried out at this 
place had been accomplished by Neo- 
lithic man. But, in the course of the 
more recent excavations it has become 
clear that, although some of the im- 
plements found in the pits and in the 
workshop sites surrounding them are 
certainly of types usually believed to 
be referable to Neolithic times (Figure 
6, at left) other specimens, shown in 
the same figure, as clearly seem to 
point to having been made in the 
Mousterian-paleolithic epoch; that is, 
the epoch of Neanderthal man. 

The matter has been somewhat 
cleared up by the work of Mr. Arm- 
strong, who has found that in places 
at Grime’s Graves three superimposed 
floors are present, and that the most 
ancient of these contain implements of 
paleolithie types; while in the more 
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SECTION OF ONE OF THE PITS BEFORE CLEARING OUT 


Figure 4: 


When the debris of the centuries was cleared out it was discovered that the pits 


had later been used as dwelling places. Various layers of loose in-filling are depicted 


Neolithic form are discovered. He has 
also unearthed certain flints from the 
lowest level which bear upon their un- 
flaked crust, or cortex, spirited out- 
lines, evidently made with a sharp 
flint, of various animals (Figure 5.) 
This is indeed a remarkable dis- 
covery, as never before have imple- 
ments of Mousterian form been found 
associated with artistic productions of 








NEOLITHIC, OR OLDER? 
Figure 5: Neolithic times in western 
Europe began roughly at 8000 B.c., and 
ended about 3000 B.c. Both dates vary 


this kind. It is, in fact, well to realize 
that if the implements of paleolithic 
type found at Grime’s Graves are in- 
deed of paleolithic age, then we must 
recognize that in those remote days 
mining for flint was in vogue, and an 
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IMPLEMENTS OF DIFFERENT AGES, FOUND AT GRIME’S GRAVES 


Figure 6: At left, two elevations of a Neolithic artifact; center, hand ax of Mousterian 
type; right, a side scraper of Mousterian type. All are shown about one fourth natural size 


investigators hold, however, that the 
Mousterian-like specimens are really 
of Neolithic age, and that their dis- 
covery points to the recrudescence of 
ancient forms of implements at a 
period much later than that in which 
they were generally made. 


T is true that no bones of any ex- 
tinct animal have yet been found 

in the excavations at Grime’s Graves, 
and this fact seems to militate against 
assigning a paleolithic date to any of 
the implements there found. But it 
must be remembered that the area yet 
to be investigated is very large, and 
much more must yet remain to be 
discovered regarding the age of the 
various industries at this place. 

One of the problems confronting 
those of us who have investigated 
Grime’s Graves was to understand 
how the ancient miners knew that a 
suitable layer of flint was to be found 
at a depth of 30 feet from the surface 
of the ground. In carefully thinking 
this matter out I came to the conclusion 
that the floor stone must outcrop some- 
where near at hand, and that this out- 
crop was discovered and followed up 
to the high ground by the Stone Age 
people. I decided, further, that in a 
shallow and now dry valley, which 
runs close to Grime’s Graves, trial 
holes would probably reveal more an- 
cient workings than those upon the 
plateau—and this conclusion has been 
found to be correct. Mr. Armstrong 
has, in fact, found, in close proximity 
to the valley, a series of very archaic 
pits which are obviously much more 
primitive than those hitherto opened 
These are approached by rough steps 
cut in the chalk. 

The work of exploring Grime’s 
Graves is still being actively prose- 
cuted. As it goes on it is being realized 
that this site is one of the most re- 
markable prehistoric areas at present 
discovered in England. 
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AIRCRAFT CARRIER ‘‘AKAGIT”’ 


Originally launched as a 42,000-ton battle cruiser which was con- 
demned by the Washington Treaty to be scrapped, this ship was re- 


built into the carrier as shown. Of the two funnels on the starboard 
side, one bends downwards while the other just clears the flight deck 


Japan’s New Navy 
Quietly, and Without Publicity, a Great Battle Fleet Is Being 
Constructed on the Opposite Shores of the Pacific 


N view of the possibilties of further 

naval discussions between the 

United States and Great Britain 

regarding limitations or reduction 
of their naval armaments, it is worth 
while turning to the other side of the 
Pacific and taking stock of the great 
fleet which Japan is steadily amassing. 
Year by year her authorized pro- 
grams are regularly passed into service 
without cruiser construction being 
dropped or postponed as in the 
British Navy, and owing to the 
secrecy which obtains with regard to 
the design of new vessels of all classes, 
no publicity is accorded to the extra- 
ordinary development in her cruiser 
squadrons and destroyer and_ sub- 
marine flotillas which has taken place 
in the last year or so. 

Prior to the World War, the Jap- 
anese modeled their designs more or 
less along British lines. There was a 
certain absence of originality in lay- 
out and the influence of foreign con- 
struction could be traced in every class 
of ship from battleship to submarine. 
Nowadays that is all changed. A 


*See “Among Our Contributors,” page 373. 





By DR. OSCAR PARKES* 
Joint Editor, ‘‘Jane’s Fighting Ships’’ 


glance at the illustrations which ac- 
company this article will show that 
Japanese constructors have struck out 
along entirely new lines and, so far as 
profile is concerned, are producing 
warships as bizarre as those which left 
the French dockyards in the nineties. 
And their singular appearance is a 
very good index to their unique fight- 
ing qualities, for in one way and an- 
other their designers have managed 
to incorporate really wonderful all- 
around qualities in their ships. 


URNING first to the aircraft car- 
riers, we find in the Akagi and Kaga 
the Japanese reply to the American 
Saratoga and British Furious classes. 
Until 1927 Japanese constructors were 
allowed to attend the Greenwich 
school of naval architecture in London 
and so reaped the benefit of the 
accumulated experience enjoyed by the 
British in this type of ship, thus en- 
abling them to incorporate in their own 
designs the best features of British 
practice. 
In a general sort of way both ships 
resemble the Furious, but are a 


deck higher, and tackle the furnace 
exhaust problem differently. Neither 
was designed as a carrier de novo, the 
Akagi having been launched as a 
42,000-ton battle-cruiser and the Kaga 
as a 39,900-ton battleship which, in each 
case, was condemned to be scrapped 
under the Treaty. 

As in the case of the Saratoga and the 
Lexington, the hulls were appropriated 
for conversion into carriers and the 
Akagi, which was launched in April 
1925, was completed during last year. 
She is 763 feet long between perpen- 
diculars, 92 feet in beam, and draws 
2134 feet at her normal displacement 
of 28,100 tons. The hull proper is 
flush-decked with a marked sheer 
towards the stern, but the deck levels 
are generally so confused that it is 
impossible to follow them with the 
eye. On the forecastle is a flight deck 
leading into the main hangar which 
runs aft to the main deck gun positions. 
Along the topside of this deck amid- 
ships, are the three anti-aircraft gun 
positions, on each side of which twin 
4.7-inch guns are mounted, making 12 
in all. These are carried out boldly 
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This ship was launched as a 39,900-ton battleship but its use for that 
purpose was condemned by the Washington Treaty. It has many 


from the ship’s side on sponsons giving 
a sky are clear of the flight deck, and 
seem far more happily placed than in 
the Furious class. Surmounting the 
hangar is the main flight deck which is 
carried out on trussed supports at the 
stern to give ample landing space. 

The main armament of 10 eight-inch 
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AIRCRAFT CARRIER “*KAGA”’ 


guns is disposed rather curiously. At 
present only three guns are mounted 
on each side along the main deck to- 
wards the stern—a position which 
restricts their command above sea 
level and limits their employment to 
one side only. As the ship is designed, 
a turret containing a pair of eight-inch 
















unique features, not the least of which is the arrangement of the 
funnels. A funnel on each side carries the smoke aft and downwards 


guns should be mounted on each side 
forward under the end of the super- 
structure, and it is understood that 
these have recently been put aboard 
as shown in the illustration. Along 
the water-line, there is an armor belt 
extending from under these guns to 
the after positions, but the thickness 
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The most powerfully armed of any of the Treaty cruisers. She carries 
10 eight-inch guns, six 4.7 -inch anti-aircraft guns, and twelve 21-inch 


ON CRUISER “NACHI”’ 


torpedo tubes. 


10,000-T 
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Her profile shows that her hull has not a single 
straight line above water. Note wavy deck line and double curved bow 
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The most powerful destroyer yet designed. 
class are either built or building. The Fubuki has a peculiarly clut- 


of this is a secret with the Japanese. 

When designed for 42,000 tons, her 
geared turbines of 131,200 horsepower 
allowed for 28.5 knots speed, but at 
her present displacement this should 
be considerably exceeded and well over 
33 knots is probably nearer the mark. 
The smoke problem has been dealt 
with in an original manner, there being 
two funnels on the starboard side, the 
foremost of which is carried down- 
wards and outwards over the super- 
structure while the second one just 
clears the height of the flight deck. 
The idea of these is that when the 
ship is under weigh, the turned-down 
stack should be used during flights so 
that smoke and fumes will be dis- 
charged clear of the approach to the 
landing deck, while the second stack 
would be employed for screening and 
at sea. 

It has been reported that the idea is 
not entirely a success and that some 
alteration to the stacks, as in the 
Kaga, isto be made. The arrangement 
does not seem particularly happy when 
steaming with the wind on the star- 
board side as the fumes would be 
blown against the side or over the 
decks, and impair visibility. The 
Akagi has’a small conning tower under 
the end of the flight deck forward, with 
range finders and searchlights on small 
sponsons along the top. 

The Kaga is a smaller type, is 
shorter and beamier, being 715 feet 
between perpendiculars, 10234 feet in 
beam, and, with the same draft, her 
nominal displacement is 28,100 tons 








DESTROYER “FUBUKI” 


Twenty-four of this 


as in the Akagi. The design is very 
much along the same lines but she is 
easily differentiated by the curious 
elephant trunk smoke-stack on each 
side which runs from just forward of 
amidships to right aft where it is 
splayed out and downwards. In this 
arrangement the leeward stack would 
be used during flights so that all 
furnace exhaust would be borne away 
from the flight approach if, as it is 
supposed, all the furnaces can be dis- 
charged into either stack. In the 
British Furious and Argus, the ex- 
haust ducts are fitted with blowers and 
an arrangement of water screens over 
the vents to prevent the wind from 
interfering with smoke ejection, but in 
neither of the Japanese ships do these 
appliances appear to be fitted. 


HE Kaga has a most curiously 
angled hull side and the three pairs 
of 4.7-inch anti-aircraft guns on each 
beam are carried out on great curved 
pedestals to clear the flight deck, 
which has a decided upward slope to- 
wards the stern where it is borne out- 
ward on a single pillar on each side. 
The quarter deck is short compared 
with that of the Akagi and is likely to 
be extremely uncomfortable at sea if 
both funnels have to be used. The 
main armament is the same as in the 
Akagi and disposed in a _ similar 
manner 
Both ships will carry between 50 and 
60 planes, but owing to the secrecy 
which has been observed over their con- 
struction, nothing whatever is known 


tered-up profile, the lofty bridge being, perhaps, the most conspicuous 
feature. Ships of this class seem fitted to deal with any contemporary 


as to their internal arrangements. 

As a_ 39,900-ton battleship, the 
Kaga was designed to steam at 23 
knots with her ship horsepower rating 
of 91,000; now she is reported tc be 
able to reach 25 knots. Each ship car- 
ries only two light masts for radio. 

According to the present opinion as 
to the best size for carriers, these ships 
are far too big and are not likely to be 
very successful as flight platforms. 
Airmen seem to be agreed in preferring 
a carrier with a funnel as it enables 
them to judge the proximity of the 
deck with greater certainty,. and it 
remains to be seen whether the alterna- 
tive schemes in stacks, as tried out in 
these two ships, will prove to be better 
than the big starboard funnel adopted 
by the American, British, and French 
navies. 

No bolder innovation in cruiser 
design has been seen for many a long 
day than the Kako, which was com- 
pleted in 1926; and the 10,000-ton 
Nachi——first of a class of eight ‘‘Treaty”’ 
cruisers—is the logical development of 
this 7000-ton ship to Treaty limits. 
There is the same flush-decked hull of 
sinuous outline, the towering mass of 
bridge-work and mast combined for- 
ward, and light tripod aft, the curiously 
trunked funnels with a marked rake, 
and the quaint superstructures dotted 
with box-like searchlight and range- 
finder platforms. But instead of six 
turrets, in groups of three fore and aft, 
with a single eight-inch gun apiece, the 
Nachi carries five larger gun-houses, 
each containing a pair of eight-inch 
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guns giving an axial fire of four, and a 
proadside of 10 guns. Amidships she 
mounts six 4.7-inch sky guns with 12 
21-inch torpedo tubes in groups of 
three above water. She is, therefore, 
the most powerfully armed of any of 
the Treaty cruisers. Her dimensions 
are: length 630 feet, beam 57 feet, 
draft 861% feet. 

The hull is triple shelled and specially 
designed to give the utmost possible 
protection against under-water attack, 
with water-line and augmented deck 
armor over the engine and boiler com- 
partments for 410 feet amidships. 
This water-line belt is three to four 
inches thick and extends from the base 
of the third turret to just abaft the 
fifth, while the thickest deck armor is 
five inches. The turrets have six-inch 
faces and are apparently far more 
substantial than those mounted in 
other Treaty cruisers. If all this 
armor has been worked into the ship 
as reported, it is little short of wonder- 
ful that a ship horsepower rating of 
130,000, giving a maximum speed of 
33 knots and a deep load speed of 32 
knots, should have been provided with 
a fuel capacity of 2000 tons of oil. 
The Nachi seems to lack the high free- 
board of ships of the British County 
class with their magnificent accom- 
modations and decks eight feet and 
more in height, and gives one the im- 
pression of being a sinister fighter of 
infinite possibilities. The wavy-line 
design of her hull is unique among the 
navies of the world. 

It is understood that the Nachi will 
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carry four planes, the hangar being 
abaft the main mast with a catapult 
between this and the fourth turret. 

Of this class, the Nachi was com- 
pleted at the end of last year; the 
Myoko, Ashigaro, and Harugo are now 
finishing and on trials; the Atago and 
Takao will be ready in 1930 and the 
Chokai and Maya the following year. 


N the Fubuki, Japan has produced 

the most powerful type of destroyer 
yet designed, and 24 vessels of her 
class are built or building. On a dis- 
placement of 1700 tons—1850 full 
load—they carry an armament of six 
4.7-inch and two sky guns, with nine 
21-inch torpedo tubes. Unlike pre- 
vious practice which has favored guns 
disposed singly, the Fubuki carries hers 
in pairs inside large roomy gunhouses, 
one on the forecastle and two aft, all 
having very wide ares of fire. The 
torpedo tubes are in triple mountings, 
one set being raised well above deck 
level between the funnels, and the 
other two fore and aft of the range- 
finder platform amidships. With a 
rating of 45,000 ship horsepower, the 
designed speed is 34 knots. In appear- 
ance she presents a peculiarly clut- 
tered-up profile, the bridge being lofty, 
with a light tripod mast after the 
French fashion. Note the boats car- 
ried on the forecastle, the big ven- 
tilating cowls athwart the fore fun- 
nel—these have disappeared from all 
destroyers since the war—and high 
freeboard forward. These boats ap- 
pear particularly well fitted to deal 
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with any contemporary, and carry an 
armament which would have been 
considered suitable for a light cruiser 
in the not so very distant past. 

The German submarines’. which 
were allotted to Japan at the end 
of the war prove to have been a very 
decided factor in the design and 
development of her under-water craft. 
In the “I” types of large ocean-going 
boats, the influence of the U-125 is very 
apparent. Although this beat was 
destroyed according to arrangement, 
numbers J-1 to J-5 are exact copies of 
her, and subsequent numbers are 
variations in one way or another. The 
boat shown, J-63, recently completed, 
is a fine all-around type displacing 1659 
tons on the surface and 2200 tons sub- 
merged, the dimensions being 320 by 
2534 by 16 feet. 

Forward of the conning tower is a 
4.7-inch gun with a three-inch sky 
gun aft, and the torpedo armament 
consists of eight 21-inch tubes. The 
horsepower of her Diesels is 6000, 
giving a speed of 21 knots on the 
surface, the motors for submerged 
cruising allowing for 10 knots. A very 
large cruising radius—about 16,000 
miles—is attributed to boats of this 
type, and they are supposed to be cap- 
able of crossing the Pacific and back 
without re-fueling. 

The hull is somewhat reminiscent of 
the older British ‘“‘K”’ class except that 
the cut-water is straight. Earlier boats 
of this type were fitted with a net 
cutter at the bows, but this has now 
been removed. 








In designing her submarines, Japan studied the German U-boats 








SUBMARINE “‘I-63”’ 


> type submarines distinctly show the German influence. The “I-63” 
which were allotted to her after the war. The result is that her “I” is said to be capable of crossing the Pacific and return without refueling 
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The Puzzles of the Comets—I 


Why Comets Shine; Why the Heads Appear to Contain Different 
Substances. These and Other Puzzles Are Being Solved 


By HENRY NORRIS RUSSELL, Ph.D. 


Director of the Observatory and Chairman of the Department of Astronomy at Princeton University 
Research Associate of the Mount Wilson Observatory of the Carnegie Institution of Washington 


ROM antiquity to the present 
day wide interest has invariably 
been aroused by the appearance 
of a bright comet. In olden 
times this happened mainly from fear 
that the comet was a dire portent of 
coming evil. But even this groundless 
superstition has been of real service to 
science in later centuries, for the 
ancients’ accounts of comets are re- 
markably accurate and complete. This 
is proved by the fact that written 
records remain of every one of the 27 
returns of Halley’s Comet since 85 B.c. 
Though these fears are now happily 
allayed, comets have still a strong hold 
upon the public interest, and this 
is entirely reasonable. They are 
undoubtedly the most romantic 
bodies known to astronomy. They 
appeal not only to the eye and to 
the reason but to the imagination. 
First of all they have the ro- 
mance of the unexpected. A ma- 
jority of all observable comets, 
and all the conspicuous ones with 
a single exception, come unher- 
alded. Sometimes they sneak in, 
one might almost say, on the far 
side of the sun and are not de- 
tected until they have grown 
brilliant. 


~~ though there is good 
i reason to believe that comets 
are not really newcomers but 
have visited the sun before, the 
periods which intervene between 
these visits are long and add to 
the romantic feeling. MHalley’s 
Comet, for example, the only 
bright one which has been seen 
at many returns, takes just about 
a human lifetime to complete its 
circuit. When again it appears a 
few old people remain who can 
remember seeing it as children 
more than 70 years before. The 
remaining bright comets, with 
periods ranging from a few cen- 
turies up into the hundreds of thou- 
sands of years, impress the imagination 
in a different way and make the whole 
sweep of recorded history seem small. 

There are a score or two of comets, to 
be sure, which return at frequent in- 
tervals, but these are all faint and are 
of interest mainly to the professional 
student. Yet even these are often 
elusive. A comet was discovered, for 
example, in 1928 by Forbes at Cape 
Town and followed for a month by 
accurate observation. This sufficed 
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HALLEY’S COMET 1909-1910 


to show that its orbit was elliptic and 
its period about 28 years. It then 
appeared that the same comet had 
been seen twice before—in 1818 and 
1873. The observations of the earlier 
date are only rough estimates and in 
the latter year it was not followed long 
enough to permit the determination of 
its period. But, calculating back from 
the present time, Dr. Crommelin has 
proved the identity beyond question. 
At the intermediate return in 1845 and 
1901 the comet was farther from the 
earth and got by without notice. When 
next it comes in 1956 we will know 
where to look for it in the sky and it 





This shows the discarded part of the tail drifting away 
from the comet, due to the pressure of the sun’s light 


is particularly certain to be seen again. 

But it is not only in such ways that 
comets seem to be the erratic members 
of our system. Their changes in 
form and brightness are still more re- 
markable. We know just where to 
point our telescopes toward Halley’s 
Comet at any time, but for 75 of the 77 
years of its circuit it is utterly in- 
visible. As it last approached the sun 
it came into sight first as a tiny hazy 
patch when some 500,000,000 miles 
away. When 200,000,000 miles away 


it was still a rather inconspicuous tele- 
scopic object. At perihelion 50,000,000 
miles or so from the sun, it was a 
glorious object with a head as bright 
as the pole star and a tail that 
stretched far across the sky. Then, as 
it receded it faded and shrank till 
within a year it had utterly disap- 
peared. 

These extreme changes arise partly 
but not mainly from changes in dis- 
tance from the earth. Could we sail 
through space along with the comet, 
keeping our distance, we would still 
find differences in its appearance. As 
it approaches the sun it grows larger 
as well as brighter and the tail 
forms, sweeping into space on the 
side away from the sun and 
lengthening until it may extend 
for 50,000,000 miles or more. 

We know now that these 
changes arise from the expulsion 
of material from the main part of 
the comet, which is driven out 
into the surrounding space and 
then vigorously repelled by the 
sun. 


OME of this stuff shines by 

its own light and reveals it- 
self spectroscopically as a mix- 
ture of familiar gases, carbon com- 
pounds, cyanogen, carbon monox- 
ide and nitrogen. The rest re- 
flects ordinary sunlight and is 
probably some sort of exceedingly 
fine dust. We are pretty sure 
what drives the gases and dust 
away from the sun. It is the 
pressure of the sun’s own light 
upon the minute particles of dust 
and still tinier molecules of gas. 
But what drives them out of the 
comet’s nucleus to begin their 
journey, no one has even guessed. 
Considerable forces must be at 
work, for the speed of their ejec- 
tion is often apparently high. But 
we simply do not know what they 
are. Until recently it was unknown, 
too, why certain gases and these alone 
did the shining, and why carbon and 
cyanogen should be in the head but 
not in the tail, and carbon monoxide 
in the tail alone. But this has been 
cleared up by recent work. 

Study of the complicated band 
spectra of these gases has shown that 
the ‘‘tail bands” are given out by car- 
bon monoxide only when the mole- 
cule has lost an electron and become 
ionized. Such an accident may hap- 
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pen to an atom or molecule by the 
action of short-wave ultra-violet light 
which the sun doubtless emits strongly, 
though our atmosphere keeps the rays 
from reaching the earth’s surface. In 
the head of the comet, though the 
gases must be excessively rarefied, 
there may still be some chance for an 
ionized molecule to pick up an elec- 
tron, but in the tail where the density is 
infinitesimal there can be no chance of 
this. So the presence of ionized mole- 
cules in the latter is not surprising. 

But why does not the neutral ear- 
bon monoxide show in the head? The 
physicist answers again: strong bands 
in its spectrum are in the far ultra- 
violet where we can not see them 
through the blanket of air above us. 
Just the opposite is true for cyanogen. 
Here the neutral molecule has strong 
bands in the accessible region and the 
ionized one has none (if indeed an 
electron can be pulled out of this par- 
ticular molecule without breaking the 
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HOW TAILS ARE FORMED 


The material is first expelled sunward 
from the nucleus, then repelled by light 


atoms apart) and we should expect to 
find the bands in the head and not in 
the tail. 

Why these molecules shine has also 
become clear. They absorb energy 
from the sunlight and unload it again 
in bright line radiation. This is just 
what the gases of the sun’s atmosphere 
do. The latter are so thick that the ab- 
sorption is heavy and produces un- 
familiar lines of the solar spectrum, but 
in a comet’s head the gases are so thin 
that they do not absorb light enough 
to produce visible lines—as was proved 
when Halley’s comet passed right in 
front of the sun in 1910. But when 
this amount of light, small indeed in 
comparison with that of the sun’s 
disk, is let loose in all directions and we 
see it against a dark moonless sky it is 
visible enough; though moonlight 
suffices to drown out most of it. The 
calculations of Zanstra show that the 
observed brightness of comets can be 
fully accounted for by this process of 
“resonance” and one puzzle is thus 
solved. 
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SHORT PERIOD COMETS 


All are relatively faint, few being visible 
to the naked eye, and most have no tails 


Many minor problems remain. The 
strongest of all the radiations of the 
comet’s head come from the molecule 
Cz—two atoms of carbon joined to 
each other and to nothing else. Such 
an affair deserves the appellation that 
someone has given it of a “‘very lone- 
some molecule.” It must be highly 
unsaturated, with a strong tendency to 
combine with almost anything else 
that comes along. Indeed this is the 
very reason why it shows its presence in 
our spectra, for the ordinary respect- 
able ‘‘saturated’” molecules of the 
familiar gases are hard to break apart 
or even to stir up, consequently they 
do not absorb any sort of visible light 
but only light in the remote ultra- 
violet. But the unsaturated molecules, 
which are easier to dissociate or to 
excite, absorb light in the visible region. 


HESE unsaturated carbon mole- 

cules show their spectrum in the 
familiar Bunsen burner in the labora- 
tory. Here the molecules of hydro- 
earbons are being broken up and oxi- 
dized and it is natural to find the frag- 
mentary debris of the process. But 
what breaks up the gases of the comet’s 
head? Though we know the fragments 
are there we can not answer. 

Of one thing more at least we can 
be sure. There may be, indeed in all 
probability there are, many more 
kinds of gas in the comet’s head than 





“SNAPPING THE WHIP” 


The tail trails the head only when it ap- 
proaches the sun. Later it “‘crawfishes” 
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our spectroscopes reveal. If we could 
only establish an observatory upon the 
moon, outside the ozone-laden layers of 
our upper atmosphere, we could then 
observe the short waves of light which 
would give us the decisive tests and 
might extend our analysis greatly. 
Meanwhile we may note that the 
gases which are known to be present 
are familiar enough. Their names are 
household words, but even by the un- 
initiated they are recognizable as the 
ogres rather than the good magicians of 
the fairy tale of chemistry. We all 
know that cyanogen and carbon 
monoxide are poisons of the deadliest 
sort. Does this bring back something 
of the old fear, and suggest that comets 
after all may be dangerous neighbors? 
While talk of this sort has broken out 
from time to time there was a great 
deal of it when Halley’s comet came 
near in 1910 and the earth was due to 
pass through its tail. The tail, to be 
sure, was exceedingly rarefied but even 














SPECIES OF ORBITS 


Near the earth the three types nearly 
coincide, making discrimination difficult 


so, the earth, if it drove through a mil- 
lion miles of it, might at the highest 
estimate pick up a hundred tons or so 
of cometary gases. A hundred tons of 
poison sounds terrifying but this would 
be spread over the hundred millions of 
square miles of the front hemisphere of 
the earth and would give about one 
ounce of poison gas, if it were all poison, 
to every 30 square miles. 

Now above a square mile of the 
earth’s surface there are nearly 30,- 
000,000 tons of air. To put 1/30th 
of an ounce of poison into this would 
not be alarming, particularly as it is 
put in at the top of the atmosphere a 
hundred miles above our heads. 

It is no wonder, then, that when the 
earth actually passed through this 
comet’s tail nothing at all happened. 


Next month Dr. Russell will con- 

clude his discussion of comets, with 
especial attention to the spectra of the 
head and tail, eramples of which will be 
shown with lines of the elements he 
discusses, 
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Press a Button—There’s Your Book 


Mechanical Carrier Speeds Up Delivery of Volumes 
From Library Shelves to the Reader 


IME when books and 
those who read them were 
regarded with awe. In the 
early days of printing, each 

volume was tethered to its case by a 

heavy iron chain, and those who were 

scholarly enough*to be able to read a 

book had to travel to some center of 

learning and consult a chained library. 

But along with the democracy of 
silk stockings, tile baths, and autos- 
for-all, books have become an everyday 
necessity and today the tendency is 
toward making them as convenient 
and quickly available as any other 
popular commodity. 

Looking for new worlds to conquer, 
American designers and engineers re- 
cently invaded the cultural field, bring- 
ing about many radical changes. Now, 
the up-to-date library will do prac- 
tically everything but read your book 
for you. It will house your most 
obscure treatise in a 20-story steel 
book tower, will preserve its life by 
: scientific heating and cooling systems, 


was 








LOADING THE CARRIER 
The books are placed on the cars by 
attendants, and point of delivery fixed 








will locate it on request within a few 
seconds, and deliver it to you on an 
automatic distributor almost without 
human handling. 

That is what American ingenuity 
has done with the chained library of 
medieval days. That is what American 
inventiveness is doing in the world of 
education, carrying over into the most 
scholarly of professions the same effi- 
cient systems which have made Ameri- 


By CLARE ELLIOTT 


can businesses so remarkably successful. 

At the recent convention of the 
American Library Association in Wash- 
ington, Mr. William Snead, vice-pres- 
ident of a century-old firm of book- 
stack engineers, announced that a 
new automatic book-distributor which 
“may revolutionize library planning” 
has just been perfected and will shortly 
be installed in four libraries under con- 
struction in widely separated parts of 
the United States and Canada. 

This invention, patents for which are 
now pending, will be the feature of 
libraries at the University ot North 
Carolina, at Rochester University, at 
the University of Cincinnati, and of 
the Toronto Public Library. It repre- 
sents the outgrowth of 20 years’ 
study on the part of library designers 
and is the last word in mechanical per- 
fection in this ‘‘Push-button Age.” As 
the inventor himself describes it, ‘‘All 
the brains are in the machine.” 

Thirty or thirty-five years ago, a 
book-conveyor designed to operate in 
both directions was installed in the 
Library of Congress at Washington, 
but the return-book feature of the sys- 
tem was so cumbersome that it was 
discontinued and now is used only as a 
one-way device to deliver books to the 
main desk. Similarly, in the New York 
Publie Library different models have 
been tried out, but none has previously 
answered all of the librarian’s re- 
quirements. 


HE features of the new distributor 

which set it high in the list of 
reliable new inventions are that it 
operates in two directions; conveys 
books horizontally, vertically, and 
around corners; has distant control; is 
made to discharge books automatically 
at any given point; contains a number 
of ingenious safety devices; and is con- 
structed so simply that it does not get 
out of order. 

The two-way book distributor con- 
sists of an endless chain running con- 
tinuously down the stacks, beside the 
main delivery desk, and back up the 
stacks. Carriers eight feet apart con- 
vey the books to their destination 
where an almost humanly intelligent 
comb arrangement takes off at each 
tier only the books in cars directed to 
that floor, and slides them gently into 
a padded compartment. 

This cushioned box contains a spring 
bottom which sinks with the weight of 
deposited books. Should books con- 


tinue to pile up, unremoved, the sink- 
ing bottom rings a bell when the box 
has become two thirds full, announc- 
ing to attendants that the receiving 
capacity has been reached. 

Books may be loaded on carriers 
going either up or down, but they are 
taken off by the automatic comb only 
on down cars. If a wrong button is 
pushed, it can be automatically cor- 
rected by pushing the proper button. 
A repeat button is also provided so that 
all carriers can be sent to one floor if 
desired without the necessity for di- 
recting each car individually. 

The cost of operation is extremely 
small. At the University of North 
Carolina, the entire system will run 
by a three quarter horsepower motor 
at a cost of from one to two cents an 
hour. At the Rochester University 
Library, which will have the tallest 
bookstack tower so far constructed— 
20 stack stories in height—the oper- 
ating cost will be only three or four 
cents an hour. 




















DELIVERY 
The aluminum-fingered comb rises auto- 
matically and removes books from car 


Each earrier will hold as many as 
six or eight books 12 inches by 16 
inches in size, lying flat, or it will take 
a large folio 16 inches by 24 inches 
standing on a slant. 

In fact, the new system will probably 
have as much fascination for the 
ordinary layman as a new building 
excavation or a_ safe-hoisting job. 
Readers in the four libraries men- 
tioned will doubtless be grouped six 
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deep around the delivery desk for the 
first few months! 

Here’s what they will see. Suppose 
that the librarian at the main desk de- 
sires to deliver a book to the 6th stack 
floor. As he places the book on a 
passing carrier, he pushes button num- 
ber 6 which also releases a small red 
metal flag on the car. This target 
bears the number 6 so that attendants 
on other floors can see at a glance that 
that particular car is in use and know 
to which floor it is destined. 

When the basket arrives at the 6th 
floor, an aluminum-fingered comb auto- 
matically rises and combs off the book 
into the padded box below, returning 
immediately to its horizontal position 
forming a convenient table. Mean- 
time, the flag has dropped down, mak- 
ing the carrier free again for books 
going to other floors or back to the 
main desk. And all this without the 
presence of an attendant! 

Similarly, books requested at the 
main desk are placed in cars by at- 
tendants from every stack floor in the 
tower and automatically delivered to 
the reader with true American speed. 


CCORDING to Mr. Snead, ‘‘The 
longest time required to deliver a 
book to the main desk from the most 
distant point in the tallest stack via 
the distributor is under four minutes. 
This is in great contrast to many of the 
great European libraries where a reader 
is required to put in a request for a 
research book one day and return for 
it the next. It also speaks well for our 
business-like file systems, since many 
of our large libraries contain over a 
million volumes. 

“Service could be speeded up, if de- 
sired, by putting the carriers three feet 
apart instead of the usual eight feet, 
and gearing up the system to top 
speed. The distributor can be ad- 
justed to run from 50 to 100 feet a 
minute. 

“The new distributor will not only 
increase the speed of service in new 
libraries, but will be a boon to libra- 
rians who must work in out-of-date 
buildings erected 20 or 30 years ago, 
in which reading rooms and storage 
spaces are now overflowing with books, 
but which are architecturally inca- 
pable of expansion. The new mechani- 
cal system makes it possible for addi- 
tional bookstacks to be built away 
from the main library—across the 
street or even on some inside block of 
land which, lacking street frontage, is 
useless for other purposes. 

“The necessity for a flexible pro- 
gram of expansion has been proved by a 
recent statistical study which we have 
made of college libraries. This shows 
that, with ordinary growth, the num- 
ber of volumes is doubled every 20 
years. For this reason old library 
buildings, not constructed to take care 
of this inevitable expansion, must find 
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some outlet for their rapidly growing 
book collections.” 

Another influence of American en- 
gineering efficiency, translated into 
terms of absorbing knowledge, may be 
seen in the new study cubicles now 
being built in many college libraries 
immediately adjoining the stacks. This 
arrangement divides a large book- 
stack tower into a series of small 
libraries, with all books pertaining to 
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rocketed. Many are as valuable and as 
eagerly sought as rare gems. But even 
here, the modern trend is not to keep 
these treasures locked away from ‘the 
student, but to make them readily 
available. Ours is a practical appre- 
ciation of fine things. No book at any 
public or college library is too precious 
to be used and consulted by any 
authorized student. 

At the New York Public Library, 
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STUDY CUBICLES IN COLLEGE LIBRARY 


This method of construction provides a quiet place for study, near the required reference 
books, and enables the student and serious research worker to concentrate in comfort 


one subject grouped together. Such 
cubicles have been found very success- 
ful at Dartmouth, the University of 
Michigan, and in the Widener Memo- 
rial Library at Harvard. 

By this method the student is placed 
near the volumes he requires, is en- 
abled to have greater quiet for serious 
study, and is permitted to keep his 
research books at hand from day to 
day, thus saving attendants’ labor and 
continuous handling of the books. 

The space allotment for each reader 
in an ordinary reading room has been 
estimated by library experts at about 
30 square feet. When only large, 
general reading rooms are provided, 
with ceilings from 15 to 30 feet in 
height, each reader occupies from 450 
to 900 cubic feet of library space. 

The study cubicle principle for 
serious readers cuts down this allot- 
ment enormously. Each student oc- 
cupies only about 20 square feet in a 
stack tier 714 feet high. Thus but 150 
cubic feet per reader is required, a 
saving of from two thirds to five sixths 
of the space, with incalculable im- 
provement in comfort, convenience, 
and concentration. 

The heart of every great library, 
sentimentally as well as financially, is 
in its rare book section, and with 
increased public interest in books, 
their values, in terms of rare editions 
and original manuscripts, have sky- 


only glass doors and devoted atten- 
dants guard such treasures as one of 
the Gutenberg Bibles, first of all 
printed books (dated about 1455); four 
copies of the First Folio Shakespeare, 
seven copies of the Second Folio, 
eight works printed by William Caxton 
in the 15th Century, and the. Bay 
Psalm Book, first book to be printed 
in the territory now comprising the 
United States, at Cambridge, Mas- 
sachusetts, in 1640. 


EYOND the simple rule that no 
cleaners can enter the rare book 
suite of three rooms without a mem- 
ber of the staff being present, there are 
no complicated regulations or guarding 
devices necessary. The ancient and 
invaluable Gutenberg, a copy of which 
sold at auction for 106,000 dollars, stands 
in its place beside several hundred 
others also issued in the first century 
of printing, all ready for instant use. 
At the Congressional Library in 
Washington, to which a copy of every 
book copyrighted in the United States 
must be sent by law, books which are 
so rare that no price can be set upon 
them, are consulted every day by 
scholars from all over the world. The 
only requirement is that the books be 
read inside one of their special reading 
rooms in which the reader is visible 
to a guard at all times through wire 
partitions. 
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American Passenger Air Transport—II 


Safety, Night Flying, Selling Aerial Transportation, and 
Other Phases Are Here Dealt with in Detail 


By PROFESSOR ALEXANDER KLEMIN 


Daniel Guggenheim School of Aeronautics, New York University 


(Continued from October) 

HE most important point in 

regard to air travel in the 

minds of the public is safety. 

To estimate this factor, one 
naturally turns to statistics. Owing to 
the comparatively recent advent of 
commercial flying, statistics are scarce, 
and what is worse, confused in char- 
acter. It is not fair to group every sort 
of flying together. The hazards of 
military and naval aviation have little 
bearing on commercial civilian flight. 
Accidents occurring in unlicensed 
planes, in student instruction, in flying 
by raw pilots, in stunts, endurance, or 
ocean flights cannot be charged to 
regular air transport. 

Since regular passenger travel in the 
United States dates back scarcely 
farther than the latter half of 1917, 
perhaps the only reliable data are the 
figures for 1928. 

In this year, with 10,427,024 miles of 
scheduled flying on the air transport 
routes of the United States, fatalities 
were limited to 9 pilots and 13 pas- 
sengers. This indicates one passenger 
fatality in something less than ‘every 
1,000,000 miles of scheduled flying. 
For regular passenger services over 
organized airways using multi-engined 
planes, a total of 2,200,000 miles has 
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been flown carrying 44,650 passengers 
with but a single fatal accident. (This 
accident was a most abnormal one and 
was caused by the pilot of another 
plane actually ‘“‘stunting’’ into the 
passenger plane.) 

In England, over a period of three 
years, regular passenger services flew 
3,200,000 miles, carrying 89,000 pas- 
sengers, without a single fatal accident. 
This impressive record was only broken 
by a somewhat obsolete land plane, 
without flotation gear, being forced to 
alight in the English Channel. 


DISCUSSION of airplane safety 
would lead us far beyond the 
scope of this article. There is no one 
golden rule for airplane safety. The 
complexity of the subject and the num- 
ber of elements which enter into its 
consideration are indicated by the 
790 pages of papers and discussion 
presented at the First National 
Aeronautical Safety Conference in 
New York on October 4 and 5, 1928. 
The Conference indicated the im- 
mense importance of correctly designed 
and located airports and landing fields 
and also decided that the structure of 
the present-day airplane may be con- 
sidered adequate. Very few accidents 
indeed are due to structural failures 


in the air. However, under the score of 
the aerodynamics or flying char- 
acteristics of the airplane, much re- 
mains to be done. At the time of 
writing, a number of American and 
European entries are entered in the 
Guggenheim Safe Aircraft Competi- 
tion. 

The object of the competition is to 
secure planes which, without loss of 
speed or carrying capacity, will achieve 
slow landings and shorter landing 
runs; will have the ability to come into 
a small field surrounded by obstacles 
and to take off from restricted terri- 
tory; will have stability or control 
under all possible conditions; and will 
have the valuable characteristic of not 
“stalling” or losing lift and control 
when flying at too large an angle to the 
wind. All indications are that the 
minimum requirements of the com- 
petition will be readily met and that a 
great step forward will thereby be 
achieved. 

The safety and reliability of aircraft 
are even more dependent on the in- 
stallation of the engine than on the 
engine itself. It is extraordinary what 
care has been lavished on such details 
as clean air intake for the carburetor, 
gasoline tanks and piping, lubrication 
system, ignition, et cetera. Some of 
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the recent endurance flights have 
shown what remarkable progress has 
been achieved. With proper power 
installation, the hazard of fire has 
been largely removed. Of course, 
the advent of a practical aircraft 
Diesel engine consuming non-inflamm- 
able fuel would reduce fire-hazard to 
a minimum. 

The use of multi-engined planes 
capable of functioning with at least 
one engine out of commission provides 
a decided safeguard against forced 
landings. 

Immense progress has been made in 
recent years in aids to navigation— 
lighting, radio beacons, weather serv- 
ice, instruments for blind flying. Space 
will not permit us to discuss these aids. 
It is sufficient to say that the Govern- 
ment services, scientists, engineers, and 
operators are all working strenuously 
and co-operatively on these manifold 
developments, which will vastly en- 
hance the safety of flying. Even the 
difficulties of fog flying will be over- 
come. 


ITH their fairly profitable oper- 

ations in the field of mail 
carrying, and with their vastly in- 
creased capital resources due to gen- 
erous financing by the public, operators 
have attacked in very thorough fashion 
the questions of organization, mainte- 
nance, and ground and flying personnel. 
It is now customary to carry two 
licensed pilots on large passenger 
planes. In the improvement in these 
matters the public will also find en- 
hanced safety. 

Our lighted airways are being rapidly 
extended, and night flying on well- 
organized airways is, in the opinion of 
experienced airmail pilots, no more 
hazardous than day flying. It is true 
that there is a certain reluctance in the 
public mind to fly at night, and that 
the transcontinental services are ar- 
ranged for night travel by rail. We 
believe that this is 
only a passing phase 
and that the public 
will ultimately be per- 
fectly content to fly 
by night. There is a 
story si non e vero, 
bene trovato, that 
when Pullman was 
trying to organize his 
company, the bankers 
he consulted laughed 
at him and told him 
that it would be im- 
possible to get passen- 
gers to ride on a train 
at night. 

There are many as- 
pects of airplane safety 
which it is impossible 
for one who is flying 
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PASSENGER COMFORT 





Wide, well-upholstered seats feature the cabin of the 
Christopher Columbus, of the Pan American Airways, Inc. 


he can readily observe, pass judgement 
upon, and what is more, by granting or 
withdrawing patronage and by per- 
sonal recommendation to operators, 
further quite considerably. 

Major R. H. Mayo, Consulting 
Engineer to the British Imperial Air- 
ways, gave a splendid resumé of such 
aspects in a paper presented before the 
Safety Conference. 

First of all, passengers must be 
able to reach their particular airplane 
without crossing the path of other 
airplanes in the vicinity—a compara- 
tively simple problem in airport man- 
agement. All risk of walking into a 
propeller should be eliminated by 
suitable guards or fixtures. Passengers 
should not be asked to pass through 
the blast from a propeller. Air 
travelers are entitled to easy access 
to the cabin, through wide doors, with 
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as a casual passenger 
to grasp. There are 
other aspects which 


WOMEN FLYERS 


Right, Amelia Earhart, famous aviatrix, and Gladys Mc- * 
Connell, film star, who is also an enthusiastic aviation fan 
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no climbing of slippery 
steps. Doors should be 
securely locked from the in- 
side and pilot, mechanic, 
or steward should be re- 
sponsible for this precau- 
tion. Major Mayo sug- 
gested that there is need fcr 
the invention of improved 
types of automatic locks fcr 
cabin doors. 

If a passenger finds that 
he is roughly jolted in taxy- 
ir g or take-off, a letter to the 
ccr pany is quite in order. 
With the availability of 
oleo-landing gearsandspring 
tail-skids, there is no excuse 
for jolting except on the 
very roughest ground. 
Froperly fixed chairs also 
make for comfort. Seats 
should be completely pad- 
ded and there should be no 
sharp or projecting edges 
on the seat ahead. A most 
important rule is to remain 
seated when the plane 
starts, and so remain until the airplane 
is well in the air. 

No plane should be so designed that 
a passenger leaning out of a window 
can be injured by a propeller and 
passengers will do well to make sure of 
this. 

“Can I smoke?” is a question that 
almost every passenger is liable to ask. 
Provided no part of the gasoline sys- 
tem passes through the cabin, and 
provided the cabin is constructed of 
non-inflammable materials, there is 
little danger in smoking. Smoking, of 
course, may inconvenience other pass- 
engers; on several American airlines 
the provision of a separate compart- 
ment meets this difficulty. 


HERE are a few things regarding 
safety in a crash that prospective 
air travelers may like to know: 

Metal construction is far preferable. 
Metal tubing or sections may bend, 
but are not likely to break and splinter. 

The nose of the airplane, while giv- 
ing the best view, is also the most dan- 
gerous position in case of a crash. 
Wings, body, and landing gear all 
help to take up shock, and therefore 
a rear position in the cabin is always 
safer. 

There should be no heavy baggage in 
the cabin as it is likely to fall on 
occupants in a bad landing. If the 
baggage compartment is in back of the 
cabin, it should be very solidly con- 
structed. 

Travelers who have been accustomed 
to the belts used in open cockpits may 
be slightly surprised that no belts are 
provided in a closed cabin. The rea- 
son for the difference in practice is 
obvious. It is only in extremely 
bumpy weather that belts may be 
helpful, and they should then be robust 
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LIFT UP YOUR EYES! 
A striking advertisement of the Ford Motor Company, illustrating graphically how 
big transport companies are “‘selling’’ the idea of aerial transportation to the public 


but yielding to movement by the 
passenger. 

At least two doors are essential for 
a cabin carrying more than four 
passengers. In the case of a _ sea- 
plane, an emergency exit in the roof 
is a necessity. 

In the case of a nose-on crash, rear 
passengers must resist, if they can, any 
tendency to pile up on the unfortunate 
occupants in front. 

Miss Amelia Earhart is of the 
opinion that a great deal of the business 
of selling aviation is being done to men 
alone, and that if the wife of the 
family does not wish the husband to 
fly, he usually does not fly. We be- 
lieve that there is a great deal of truth 
in this and that is why it is so gratify- 
ing to see prominent women invited on 
the inaugural trips of the great trans- 
continental services. 


OR example, at the inauguration 
of the Universal Aviation Service 
on June 14th, Mrs. Mable Wille- 
brandt, among other ladies, made the 
round trip, spending two and a half 
daysin Los Angeles. Mrs. Willebrandt 
was highly delighted with the trip. 
Our beautiful movie stars are ardent 
aviation fans, and they will no doubt, 
as usual, set a fashion for all the young 
women of the country. On the 
Maddux Air Line from Hollywood to 
Agua Caliente, Mexico, 66 percent of the 
patronage comes from the movie stars. 
The newspapers undoubtedly give 
aviation all the publicity it needs. 
Sometimes undue emphasis is placed on 
fatal accidents, but a fatal accident is 
news, and.steady, safe operation is not 
news except when summarized once a 
year in an Official publication. 
The Ford Motor Company has had 
a splendid series of advertisements in 
the Saturday Evening Post; seventeen 


full-page advertisements have been 
collected in a pamphlet entitled “Lift 
Up Your Eyes,” which is an artistic 
and historic document. 

The Fennsylvania Railroad adver- 
tised its co-ordination with the Trans- 
continental Air Transport in splendid 
fashion by suspending a huge three- 
motored Ford monoplane in its New 
York terminal. (It would appear that 
Officials were harassed for days by 
public curiosity; they were even asked 
whether the plane had flown inside 
the station.) 

There is no doubt that judicious pub- 
licity and solicitation of traffic should 
be undertaken by every transport com- 
pany. A classic example of such 
activity was the campaign of the 
Stout Air Service operating between 
Detroit and Cleveland, and Detroit 
and Grand Rapids. This included 
direct-by-mail advertising, small cards 
and folders being sent to members of 
clubs and civie organizations. News- 
paper advertising, striking billboards, 





November 1929 


and window displays proved useful. 
Aerial sight-seeing tours allowed more 
intensive use of equipment and brought 
many patrons to the airlines. Sub- 
sequently, energetic efforts of this sort 
were rewarded by steadily growing 
traffic. 

Our popular writers are very often 
enthusiastic boosters for air transport. 
Will Rogers has written some delight- 
ful stories about flying, and snappy 
sayings in the daily press, which were 
probably worth several million dollars 
of publicity to American aviation. 
(See page 283, October 1929 ScIENTIFIC 
AMERICAN.) Some writers let their 
pens run away with them in witty 
mockery of air travel. To anyone 
interested in the real sights of Europe, 
restaurants, cafés, and rathskellers, we 
heartily recommend Karl K. Kitchen’s 
unconventional book, ‘Pleasure if 
Possible.”” He complains of not being 
able to smoke, of missing lunch, of 
the company of an airsick passenger. 
But separate smoking rooms are now 
provided on our planes, luncheon 7s 
served on board and airsickness is rare. 
Karl does confess that he wrote his 
humorous notes while flying from 
Munich to Vienna, and that he didn’t 
hit a single rough spot or air-pocket. 
Karl had plenty of time on his 
European travels, and so he concluded 
that he would travel by train hence- 
forth. Let him have an urgent busi- 
ness trip in view from New York to 
Hollywood, for example, and we are 
very sure he will be a convert to one or 
the other of the transcontinental air 
services. 


F we have to meet the queries and 

objection of our friends regarding 
air travel, we find the best policy is to 
tell them the truth and nothing but the 
truth. Air travel is far from having 
reached perfection, but it is certainly 
safe enough and pleasant enough for 
any real American, man or woman. 

The interviews of celebrities after 
an important flight are a poor guide to 
what the public thinks of passenger 
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BILLBOARDS SPREAD THE WORD 


Aerial transportation companies must advertise if they are to do business commensurate 


with their investment. 


Here is shown a sign erected by the Stout Air Service, Inc. 
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and an altimeter to show height, as 
well as maps or handy cards such as 
shown in our illustrations. Maps 
with some degree of pictorial repre- 
sentation are recommended, from 
which the passenger can follow the 
progress of the trip. Some American 
companies follow this practice. Others, 
such as Stout and Colonial, also supply 


be intelligent enough to give the 
passengers all the information they 
need. If two pilots are carried, an in- 
formal occasional visit from one 
of them should be very agreeable. 
Officers on board an ocean liner 
gladly assume such duties. 

In general, the more passengers 
understand flying the more secure and 























Outer Cabin Wall 





INSULATING AGAINST NOISE 


By the use of the material known as “dry zero” in construction such as this, it is possible 
to insulate cabin planes against much of the noise from the engines and the propellers 


movement and indicates that the air- 
craft is under full control.’’ 


F to these remarks had been added 

the statement that in certain 
localities and under certain atmos- 
pheric conditions, bumpiness may re- 
sult without endangering the safety of 
the plane in the slightest degree, the 
air passenger would have all the 
“Theory of Flight’”’ that he needs. 

In the literature of Stout Air 
Service, we find some equally sage 
advice. The following in particular, 
some air travelers will be glad to have: 

“Some people have ears that are 
sensitive to the slightest change in air 
density at different altitudes. If so, 
swallow once in a while or breathe a 

(Please turn to page 455) 
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Copra (chopped co- 
coanut) comes from 
the South Seas in 
ships and box cars, 
but the end of the 
journey is the giant 
copra silos’ from 
which it is sent to 
the various oil mills 


America’s ‘Cleanest’ Industry 


Fats and Oils Gathered From the Antipodes Are Converted 
Daily Into Hundreds of Carloads of Soap 


HE discovery of soap was 
probably connected with the 
boiling over of a pot into a 
bed of wood ashes. And a 
woman swore in a language we would 
not understand today. Or a gentler, 


milder, neater savage, liking clean 
pots, put wood ashes inside and 
scrubbed away with dry grass. She 


got a chemical reaction between the 
grease in the pot and the lye in the 
ashes which she didn’t understand, 
but it foamed a little and cleaned the 
pot, so she was satisfied and called the 
combination by a name related to 
savon or seife or “‘soap.”’ 

Later, or simultaneously, a savage 
treated sores with this mixture. They 
healed because the mixture cleansed. 
Wherever it touched the hair, it 
turned it red. There was plenty of 
free alkali in those days! The Gauls 
particularly liked this shade of hair 
and introduced it as a fash- 


place in our modern bathrooms would 
have seemed to Cleopatra miraculous 
as well as blissful. 

There is a curious connection be- 
tween light and cleanliness. Early 
lamps were a bowl of oil in which 
a wick floated. The first real soap 
was made from olive oil. There 
is as great a difference between the 
first soap made and the _ beautiful 
white cake floating in your bath 
tub today, as there is between a 
dingy, flickering, odorous  olive-oil 
lamp and Edison’s incandescent elec- 
tric lamp. 


woe the smoking, greasy olive 
oil lamp came candles, neat, tall, 
steady, clean, beautiful. Candles in 
candelabra of beautiful design were 
multiplied until a room could be 
brilliantly as well as comfortably 
lighted. The first candles were made 





ion in Rome. 

Contrary to all popular im- 
pressions, the Romans did not 
use soap. The Roman baths 
were luxurious, perhaps even 
licentious clubs, where the 
rites of bathing were elaborate 
but not cleansing in our sense. 
toman youths and senators 
were rubbed with oil, scraped 
with a bone scraper, rubbed 
with fine sand, perfumed, and 
anointed. Cleopatra came 
clean by “‘erasure.”’ Her hand- 
maidens manipulated her with 
materials that were either lu- 
bricating or abrasive. The 


almost instantaneous, gentle, 
chemical action of soap and 
water on the skin that takes 








TESTING THE BATCH 


The old-time soap maker used the rule of thumb but 
now every step in the process is chemically controlled 


of tallow, hand-dipped and_hand- 
molded, a step in civilization com- 
parable with soap. Their original ma- 
terials were the same. 

About the 9th Century Marseilles 
became the world’s soap center. At 
that time all soap was made from olive 
oil. In the 13th Century two French 
scientists, if we may call them so, dis- 
covered how to make caustic soda 
from common salt. From that time 
on great strides were made in soap- 
making. The formulas were improved, 
the cost decreased, and the use of soap 
increased. 

Not so many years ago our grand- 
mothers considered the kettle of soap 
prepared from fats and wood ashes 
sufficient for all household require- 
ments. Now we find it necessary to 
use at least a half dozen different 
brands in every household. There 
must be a soap so pure and fine 
that it can be used with safety 
upon the baby’s delicate, sensi- 
tive skin. There must be a 
soap or soap flakes so harmless 
that gossamer-like fabrics, 
filmy chiffon stockings, and 
dainty colored scarfs can be 
washed without harm. There 
must be a soap for the laundry. 
There must be soaps for wash- 
ing floors and woodwork, for 
dishes, for scouring pots and 
pans, for cleaning washbow!s 
and bathtubs. 

The history of soap making 
is full of romance even though 
it is almost exclusively carried 
on by large manufacturers and 
the products are sold under 
brand names. Romance does 
not altogether die when the 
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plant begins to expand and 
when the basic supplies come 
from half around the world in 
the companies’ own bottoms. 
The story that follows is a fas- 
cinating one. 

The pioneer soap-makers of 
America came together as 
partners, the one a soap-maker, 
the other a _ candle-maker. 
James Gamble, making candles 
in Cincinnati, and William 
Procter, making soap, found 
each other seeking raw mate- 
rials in the same market. They 
combined business and lighted 
and cleansed the early pioneers 
of the Middle West. Their 
vision in both fields spread. 
Their factories now are scat- 
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tered allover the country and 
they go to all parts of the 
world for materials. The em- 
pire of industry is far-flung. 
Its beginnings were as small as that of 
an obscure Corsican. 


R. JAMES N. GAMBLE, son of 

James Gamble, one of the 
founders, has given us an account of 
the origin of Ivory soap. It was the 
concern’s first intention to make a soap 
of pure vegetable oils resembling 
Castile soap. The firm bought the 
rights to such a soap from a group of 
men who were doing very little busi- 
ness and desired to sell the formula. 
They proceeded according to the form- 
ula and obtained a white soap. 

The soap had no distinctive name at 
first and was merely called ‘‘White 
Soap.” The members of the firm 
recognized the fact that it should have 
a distinctive name and that the name 
“White Soap’ would not be satis- 
factory as it was not necessarily ex- 
clusive. They had several meetings 
to discuss the matter. One Sunday 
when Mr. Harley Procter was attend- 
ing services in the Episcopal Church, 


CRUTCHING 


The crutchers, with villainous-looking rotating blades, give 
the soapy paste a uniform texture; it then runs into frames 


Mt. Auburn, Cincinnati, the passage 
occuring in the 8th verse of the 45th 
Psalm was read: 

“All thy garments smell of myrrh 
and aloes and cassia out of ivory 
palaces whereby they make thee glad.”’ 
Immediately the thought flashed 
through his mind: ‘“There’s the name!”’ 
He called the members of the firm to- 
gether and the name “Ivory”? was 
adopted and registered in the Patent 
Office. 

In the early days of this soap, its 
manufacture was a rule-of-thumb proc- 
ess. Troubles due to chemical causes 
frequently arose. These troubles were 
overcome, if possible, with the means 
at hand. The science of chemistry had 
not advanced far in those early days, 
but it was gradually coming into com- 
mercial establishments. Finally the 
point was reached wnere its application 
to the manufacture of soap was in- 
evitable. In 1887 the first chemist was 
employed at Ivorydale and given a 
small space in one corner of the machine 
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shop for a laboratory. Very 
soon it was necessary for him to 
have a helper and from that 
time on the chemical depart- 
ment has grown continuously. 
Today the staff of 128 chemists 
represents the evolution that 
hes taken place in this one 
respect alone. These chemists 
have the obligation of main- 
taining the standard of purity 
which this soap represents. 

In these paragraphs we have 
outlined a short history of the 
early use of soap and its part 
in the advance of civilization. 
It is interesting to note that 
the discovery and development 
of economical and efficient 
soap and _  soap_ products 
marked the beginning of the 
era in which man began his 
most rapid advance in in- 
dustrial and intellectual ac- 
complishments. 

Not that soap was the sole impetus 
for our present-day civilization, but 
it undoubtedly was a large factor. 
Soap has developed cleanliness—clean- 
liness in the life of man—and with 
cleanliness comes inspiration to reach 
greater heights and a deeper apprecia- 
tion of the joy of living. 





HE raw materials for making 
Ivory soap include cocoanut and 
other vegetable oils. Plantations on 
many islands in the South Sea belong 
to the proprietors who also own the 
bottoms in which these raw materials 
are transported. Cocoanuts, for in- 
stance, are chopped into ‘“‘copra,’’ 
dried and transported by tanker to the 
United States. From the port of ar- 
rival they are taken by freight to large 
tile silos at the main manufacturing 
plant. From there the copra is con- 
veyed to the nearby mill where cocoa- 
nut oil is extracted. 
The oil is then stored in large tanks 














SLABBING 


The thousand-pound cake is run through a machine which cuts 
it into slabs with the aid of horizontally-disposed piano wires 
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The slabs are cut 


MAKING THE CAKES 


into long strips which are in turn cut into 


roughly-shaped cakes with the aid of equally spaced piano wires 
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WRAPPING 


The wrapping machine performs its task of wrapping the cake, putting on the outer wrapper, 
and tucking it in with speed and accuracy that saves a vast amount of useless drudgery 


until needed for the great three-story 
soap kettles. Here ‘‘saponification’”’ 
takes place. The required quantities 
of oils and fats are run into the kettles 
through pipes and are treated with lye 
and water. These kettles are steam 
heated. Expert soap makers watch 
the progress of the operation, the time 
varying with the ingredients. Chemi- 
cal analyses are made before the soap 
mixture is drawn off. There are pipes 
connected with these kettles by which 
the spent lye, which contains a large 
amount of water, and the crude glyc- 
erine are drawn off. 

Chemical control of the process is 
necessary so that no free alkali re- 
mains to bite skin or fabric, or free oil 
which will prevent the soap from rins- 
ing well. After the stock has been 
boiled, salt is added, which seems to 














TENSILE TEST 


The tensile strength of all fabrics is 
measured both before and after washing 


gather up the globules of glycerine 
which are scattered through the soap 
paste and force them down to the 
bottom of the kettle. The salty glyc- 
erine and water is drawn off and then 
the soapy paste, still far from being 
finished, is removed. 

To secure the proper, even texture, 
mechanical treatment is essential. The 
soap, while still in a liquid state, is put 
through a process of mixing to reduce 
it to the smooth, uniform consistency 
needed for household use. This is 
known as “crutching’”’ and is accom- 
plished by pumping the soap into 
crutching machines in which revolving 
beaters stir it thoroughly. The soap 
is then emptied through the bottom 
of the crutcher into a metal frame or 
box, mounted on wheels. The soap is 
then allowed to cool to a solid block. 
Each of the large soap kettles has a 
capacity of from 200,000 to 300,000 
pounds of soap; some 200 to 300 frames 
are produced from each kettle. The 
gigantic cake of soap weighs 1000 
pounds. When cut up, this block will 
make 1700 cakes of soap which will 
fill 15 or 20 boxes. The frames of soap 
are allowed to cool, harden, and dry 
with the sides of the frames removed. 
When sufficiently dry the cutting be- 
gins. 


HE first operation of cutting is 

known as “‘slabbing.”” The 1000- 
pound cake of soap is forced through 
a framework across which are strung 
horizontally a number of fine piano 
wires arranged at a distance equal to 
the thickness of a cake of soap. Thus 
the soap is cut into horizontal slabs. 
These are placed on another cutting 
machine which divides the slabs into 
long sticks, which are then cut into 
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cakes on the same machine by another 
cross motion, wires being employed in 
both operations. The cakes are now 
properly shaped—roughly it is true— 
and after being dried in an air-cham- 
ber, they are stamped into the exact 
shape. The capacity of a stamping 
machine is 100,000 cakes a day. The 
cakes are all inspected by running 
them along an open trough illumi- 
nated by an electric light underneath, 
which renders the cakes translucent. 
The inspector throws out any defective 
cakes. 


HE finished cakes are conveyed 
on a belt which runs between 
rows of girls who place them in auto- 
matic wrapping machines. The 
wrapped cakes are placed in boxes, 
which, after sealing, are run down 
chutes to the waiting freight cars. 
Facilities are provided for loading 100 
cars at a time. 
It might be interesting to glance for 
a moment at soap chips and flakes in 
the process of manufacture. The soap, 
after leaving the crutcher, is poured 
over a chilled drum. The thin film of 
molten soap cools and becomes hard 
and is scraped fromthe rolls in solid 
form. This process is continuous as 
it requires slightly less than one revo- 
lution of the chilled drum to solidify 
the soap. As this thin sheet of soap 
comes from the drums or rollers it is 
sliced into narrow ribbons. The belt 
that carries these ribbons goes through 
a drying room where the excess mois- 
ture is driven off, which causes the 
ribbon to crack into flakes or chips. 
Perfumed soap is manufactured by 
the “milling” process. It is prepared 
like the flakes, then marble rollers roll 
the flakes into powder. In this form it 
can be mixed with perfumes. The pow- 
dered soap then goes through a ma- 
chine which presses the soap into a 
long bar which is cut to size and 
stamped. 











INSPECTING 


As the cakes pass, an electric light below 
shows the inspector any and all defects 
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DR. JAGGAR IN HIS OFFICE AT 


The Volcano Observatory is situated on the very rim of the great 
crater of Mount Kilauea and is surrounded by a lush growth of 
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‘THE HAWAIIAN VOLCANO OBSERVATORY 
palms, maguey plants, and other tropical vegetation. Here govern- 
ment scientists keep constant watch of the voleano and earthquakes 
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Amateur Seismology 


The Opening of a Campaign to Enlist the Interest of the Amateur 
Scientist in the Fascinating Study of Earthquakes 


N a recent number of the present 
journal, readers who were _in- 
terested in seismology were asked 
to write to the editor. This 

“feeler’’ brought a fair volume of 
response, and we now take one more 
step, publishing in the following pages 
a description of a small home-made 
seismograph known as the “Jaggar 
shock recorder.”’ This is for recording 
local disturbances, not only earth- 
quakes but also those due to truck 
traffic, blasting, railroads, and so on. 
The average amateur should be able to 
construct the apparatus described at a 
cost of about 25 dollars. 

At the present time there is a lack of 
literature on seismology, a situation 
which is likely soon to be remedied. 
Much the same situation existed four 
years ago when this journal began to 
popularize amateur telescope making. 
Starting with what literature was then 
available the amateurs went ahead and 
constructed telescopes, and the de- 
mand for literature thus created was 
soon answered by a supply. 

There are no practical instruction 
books for making seismographs; also 
there are few books on seismology 
itself, none of which are up to date, 


although a noted authority is known to 
be preparing one at present. Professor 
W. H. Hobbs’ ‘‘Earthquakes”’ is out 
of print; Davison’s ‘‘Manual of 
Seismology” is not very suitable for 
the beginner. The Bulletin of the 
Seismological Society of America, pub- 
lished quarterly, contains much earth- 
quake information, some of which is 
not abstruse and recondite. 


HUS, without practical instruc- 

tion books and with scant litera- 
ture on earthquake science the amateur 
will be called upon for atime to make 
use of his ‘“‘wits.’’ Our past experience 
with amateur telescope work indicates, 
however, that this is just what the 
average intelligent amateur worker 
likes best to do. If a thing is too easy 
it is not much fun. 

The following matter will open the 
SCIENTIFIC AMERICAN amateur seismo- 
graph making campaign. It consists 
of parts of two letters, a short article 
from a scientific journal, and a paper 
describing the shock recorder, each 
written by Dr. T. A. Jaggar, Director 
of the Hawaiian Volcano Research 
Association, Section of Volcanology, 
United States Geological Survey, Vol- 


canologist in Charge of the Hawaiian 
Voleano Observatory. 

Dr. Jaggar writes: “‘Your letter in- 
terests me greatly, because I believe 
wonderful work to improve seismology 
could be done by amateurs. The case 
is like astronomy, photography, and 
radio, in that respect. 

“There are five principal kinds of 
movement of the ground: 

(1) Local earthquakes, which 
range from tiny tremors to felt 
shocks; the Carnegie Institution 
registers 200 to 300 little ones a 
year at any one station in southern 
California; about 900 at four 
stations roughly 100 miles apart. 

(2) Distant earthquakes, of 
which there average 20 world 
shakers, and 57 that register 
half way around the world every 
year. This gives the distant earth- 
quake specialist a chance of aver- 
aging one a week, with long spells, 
however, of not any, and short 
spells of several that come to- 
gether. 

(3) Microseismic movement, a 
slow-period wave movement of 
the ground (about five seconds), 
not understood, and very varia- 
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ble, thought in some cases to be 
due to ocean waves on cliffs far 
away. 

(4) Quick period tremor long 
continued; observed at Tokyo, at 
voleanoes, and probably at other 


places. Little studied except at 
Kilauea. 
(5) Tilting movements of the 


ground. These movements should 
have special instruments. They 
are being studied in some labora- 
tories. They are very interesting 
adjacent to river floods, big tides, 
landslides, voleanoes, and earth- 
quake faults. 


" HERE is a splendid book in 
German, ‘Erdbebenkunde,’ by 
A. Sieberg, published in Jena, by 
Gustav Fischer (1923). There is 
nothing in English that is up-to-date. 
“With reference to popularizing 
seismology, there are all the different 
kinds of natural and artificial motions, 
such as waterfall jarring, wave action 
on shorelines, factory tremor, city 
tremor, river flood effects, continuous 
landslip in mountains, traffic jarring, 
blasting, railroads, and other things 
now unsuspected, in which amateurs 
might get interested in unique places. 
If the amateurs were physicists, they 
would do as much for seismology as 
they have done for astronomy and 
photography. But they must interest 
themselves in all kinds of tremors. If 
they go in merely for earthquakes, 
many of them in certain localities will 
have long waits. 


“Big gun concussions could be 
recorded as ‘airquakes’ distinct in 
time of arrival from ‘earthquakes.’ 


The elasticity of different regions is 
very different. Machines every third 
floor of a skyscraper would get a series 
of elevator machinery effects, wind 
effects, or traffic effects. This bears on 
architecture and strength of construc- 
tion. Anyone living near a voleano, a 
geyser or a mine, would get many in- 
teresting records. People in limestone 
districts would get earthquakes from 
cavern break-downs. 

“You will see that all of this would 
lead to correspondence between ama- 
teurs working on different tremor 
problems, and the invention of all 
sorts of electrical registrations, some 
cf which would improve the art.” 

In another communication, with re- 


JAGGAR SHOCK 
RECORDER 
This is the first model, date 
1929. At the left is the weight, 
across the center is the boom, 
and at the right the stylus and 
recording apparatus, which is 
shown enlarged at the right 
and is described in the text 


gard to a shock recorder 
which the amateur may 
construct (see illustrations), 
Dr. Jaggar comments as 
follows: 
“Please 





make it clear 
that this notice is pre- 
liminary. Our first model 
is recording shocks here 
and is keeping time. It stays on 
the job for big and little, felt and 
unfelt, local shocks, when the strongly 
felt ones dismantle our high-magnifi- 
cation instruments. 

“The amateur’s demand in feebly 
seismic districts is better suited to our 
larger machine of which I sent you the 
earlier blueprints. That is a machine 
for distant earthquakes. [To be pub- 
lished later if there are enough re- 
quests. Dr. Jaggar states that this 
machine could be built for 50 dollars.— 
Ed.| 


beautifully 


“ss HE shock recorder applies to 
eastern Canada, the New Ma- 
drid district of Tennessee-Missouri, 
South Carolina, Montana, New Mexico- 
Arizona, Nevada, California, Hawaii, 
Mexico, and most of Alaska. In many 
places the earthquakes will not be 
exciting at all. In New England or 
Illinois the pendulum ought to be con- 
nected with a 400-day clock and run 
electrically, the earthquakes are so few. 
“By changing the pendulum in the 
shock-recorder to a slow period it 
could be made a _ teleseism-recorder: 
the stylus tip should be made very 
light. It would still record local 
shocks. This particular work would 
require some knowledge of physics on 
the part of the operator but the simple 
shock-recorder without the described 
change is comparatively easy to use.”’ 
The following is quoted from No. 
226 of the Volcano Letter, a small, 
interesting weekly periodical published 
at the address stated above, and was 
written by Dr. Jaggar, who is its editor: 
The effort to record time, duration, 
and size of an earthquake has hereto- 
fore appeared to require a masonry 








cellar at constant temperature, time- 
keeping like that of an astronomer, 


clockwork of the finest, observers 
directed by physicists, and five or six 
seismographs of different sensitiveness 
to be ready for big earthquakes, 
medium earthquakes, and little earth- 
quakes. The Tokyo laboratory has 15 
or 20 working instruments. 

The present object is to secure cheap- 
ness and attractiveness, in order to get 
records of local motion from many 
places and to interest many people. 
This is what, for meteorology, makes 
the thermometer and the rain gage so 
useful. 


HERE is an enormous moral and 

ethical inertia, and even re- 
sistance, to be overcome, in order to 
make the discovery of the distribution 
of small local earth motions interesting 
to the man on the street. Recently 
the presidential addresses of the Seis- 
mological Society of America, the work 
of several associates of the Hawaiian 
Voleano Observatory,an appeal fromthe 
president of a leading insurance com- 
pany, and a letter from the SCIENTIFIC 
AMERICAN, have set the writer to ex- 
perimenting, and the Jaggar shock 
recorder is the result. 

The instrument that I have been 
using in the Kilauea station is made 
of a lead cylinder, hinged with two 
hack-saw blades, and writing on the 
face of an alarm clock. It produces an 
eight-inch paper disk with a line written 
around it like a gramophone record. 

The operation is no trouble at all. 
The paper is smoked, runs a week, and 
is then dipped in dilute shellac. Any 
quiet corner away from machinery re- 
ceives the box, about three feet long, 
which is screwed down. It is sensitive 
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so as to show our feeblest instrumental 
Kilauea earthquakes. The time is 
recorded by a dial printed on the paper. 
The cost is about 25 dollars. 

The following paper, describing the 
shock recorder in detail, was written 
by Dr. Jaggar, for presentation before 
the Seismological Society of America: 


HE shock recorder is designed 
for the following purposes: 

(1) To record local earthquakes 
in any house where reasonable 
rigidity and quiet can be found. 

(2) Tointerest the general public 
in a cheap seismograph. 

(3) To furnish data of approx- 
imate time, duration, intensity, 
and location, without any techni- 
cal skill being required, and with 
very little trouble in operation. 

(4) To lead to the creation of 
enough of these instruments to 
furnish co-ordinate data, more or 
less reliable, geographically wide- 
spread, and related to a quantita- 
tive intensity scale. 

(5) To produce an instrument 
made of common materials, that 
anyone may copy, and of standard 
dimensions and weight. 

(6) To embody instrumental 
constants that are simple and 
relatively unchangeable, so that 
the records will vary with the 
phenomena recorded, and not 
with the instrument, its placing, 
or its management. 

(7) To register earthquakes as 
small as R. F. 2 and as large as 
R. F. 9. [R. F. refers to the Rossi- 
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definite hour specified is a scientific 
measurement. Fifty such instruments 
giving records and non-records across 
500 miles will pretty well delimit the 
shock. 

The shock-recorder is a single hor- 
izontal pendulum made of a post of 
angle irons, two hacksaw blades for 
hinge, a cylinder of lead weighing nine 
pounds, a long stiff light arm of thin 
aluminum carrying a very small free 
stylus, an ordinary eight-day clock 
which serves for both timepiece and 
drive, a rotating horizontal disk on 
the hour-hand spindle, a smoked 
registration card which is printed in the 
center as a reversed clock dial, a box, 
and a few bolts and screws. 

The movement both drives the 
mechanism and keeps time for a week. 
The whole clock, with smoked disk 
facing upward, moves laterally two 
millimeters [a millimeter, mm., is about 
3 of an inch.—Ed.] on a straight 
track every 12 hours automatically. 
This has the effect of making the pen 
scribe a new circle offset two milli- 
meters from the last one every half day. 
The card is changed and varnished at 
the end of a week. 

The smoking is done with tongs 
having metal disk jaws just the size 
of the dial. The dial card is thus 
grasped by the tongs with the dial un- 
touched by the smoking. The outer 
smoked band is 40 mm. wide. 

The accompanying drawing shows 
the rugged pendulum, which weighs 
four kilograms, (8.8 pounds) and is ad- 
justed to a one-half-second period. It 
is undamped and designed to syn- 
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SCALE IN INCHES 





























SCALE DRAWING OF THE SHOCK RECORDER 


The cost should be about 25 dollars, depending on the resources, both in material and skill, 
of the maker. In the average case one should be able to pick up most of the materials 
around the house or shop, and the rest are inexpensive. Little machine work is required 


Forel scale of intensity.—Ed.] 

There are many occasions when 
negative information is valuable in 
seismology. That a well known earth- 
quake was not recorded at such and 
such a place is useful knowledge. That 
it was not felt, or that everyone slept 
through it, furnishes no positive in- 
formation. That an instrument of 
R. F. 2 grade showed not a trace at the 


chronize with ordinary local earth- 
quakes. It is not troubled by tele- 
seisms or microseisms. The static 
magnification is 19. 

The two horizontal hacksaw blades 
stand one above the other in the same 
vertical plane, and are pinched between 
angle irons bolted to the baseboard. 
They are 16 mm. apart, and the lead 
cylinder is cast about them, its longer 


413 


axis upright, its bottom flush with the 
lower edge of the lower blade. The 
cylinder, 78 by 76 mm., hangs with its 
center 50 mm. from the upright line of 
support. 

The lead weight is supported on the 
upper blade five mm. above _ its 
center of mass, and the suspension is 
largely in compression, with only the 
upper part of the upper blade in ten- 
sion, at the line of support. This tends 
to instability, a desirable feature. 


HE boom is made of thin alu- 

minum bent in the form of a 
paper arrow, 980 mm. long to the 
stylus tip from the center of mass. 
The boom encloses the outer ends of 
the hacksaw blades. The pendulum 
and clock are contained in a rectan- 
gular box 126 by 26 by 28 centimeters 
in length, width, and height, with a 
glass window at the right over the dial. 
The baseboard is screwed down in a 
closet, cellar, or other quiet place. 

The operator sets up the instrument 
with the heavy mass preferably to- 
ward the north. The clock is lifted 
from its ring support, turned over, 
and wound. It has a common nickeled 
case, with the rotary disk of aluminum 
replacing the usual dial, and actually 
taking the place of the usual hour 
hand, with one revolution in 12 hours. 
The clock ring is on tracks fore and 
aft, and the replaced clock is slid for- 
ward until a protruding pinion engages 
a rack on the baseboard at the right. 
This is what moves the registration 
disk to write spiralrecords. The card 
dial is now smoked and laid on the 
disk over the clock. Meanwhile the 
pendulum boom has been locked by a 
wooden button away from the clock. 
This bolt is released and the stylus 
comes over the smoked cardboard. 
Before the stylus is dropped on the 
smoke surface, the card dial is rotated 
until the actual time corresponds to 
that part of the dial opposite the stylus 
position. Then the stylus tip is over- 
turned on to the smoke. The machine 
is now a timepiece and a shock-re- 
corder for a week. 

It may be examined every day 
through its window. At the end of the 
week the card is removed and shei- 
lacked. Every successive revolution 
corresponds to the 12-hour period in- 
dicated by the dial. All are on a disk 
or glossy cardboard six inches in di- 
ameter. Earthquakes from grades 1 
to 9 Rossi-Forel will appear as white 
cross lines, in length from a fraction 
of a millimeter upward. The time 
line is about 35 mm. to the hour, per- 
mitting some evaluation of earthquake 
duration with a magnifier. 

This machine in the hands of in- 
surance companies, school teachers, 
and interested amateurs should be a 
beginning of quantitative data from 
popular observation. 
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The Speed Record of the Universe: 


Light Holds the Universal Speed Record. There Is Good 
Evidence That a Higher Velocity Is Impossible 


HOPE I do not take up too much 
of your time,”’ said the visitor as 
he entered the scientist’s office. 
“You do not come often enough 
for that,’’ replied the scientist, smiling. 
“What can_I do for you to-day?” 

“Talk to me,” said the visitor, seat- 
ing himself. 

““About what?” 

“Well, I have been reading lately 
about Professor Michelson’s measure- 
ment of the velocity of light, and I have 
been thinking quite a little about it. 
It is certainly wonderful that a man 
could do this at all. Think of it! 
Something goes whizzing by fast 
enough to go seven times round the 
earth in a single second—and a man 
times it as it passes!’ 

“Of course,’”’ said the scientist, ‘“‘we 
must remember that he timed it over a 
distance of several miles.” 

“Several miles! If I had been at- 
tempting the job I should have felt 
that I would need several thousand.” 


" AS a matter of fact,’’ said the 
scientist, ‘“‘the first successful 


measure of the velocity of light was 
made over several million miles. 
Roemer, in the 17th Century, de- 
termined this constant of Nature by 
timing the eclipses of the satellites of 
Jupiter. In this connection there is 
an interesting piece of history. The 
velocity of light is distinctly a physical 
constant, and the astronomers rather 
felt that they had the laugh on the 
physicists for having to borrow astro- 
nomical facilities to make a physical 
measurement. But in the 19th Cen- 
tury physicists found that they could 
measure the speed of light over a few 
miles of the earth’s surface more 
accurately than it could be done over 
astronomical distances. As a conse- 
quence, astronomers had to correct 
their estimate of the earth’s distance 
from the sun by means of the physi- 
cists’ determination of the velocity 
of light.”’ 

The visitor laughed. 

“Ts there anything else that moves 
as fast as light?’’ 

The scientist shook his head. 

“Nothing that we can measure. 
Light travels about a million times as 
fast as sound in air and ten thousand 
times as fast as the earth in its orbit.” 

‘‘How about gravitation?”’ 

‘‘We have never been able to devise 


*Publication approved by the Director of the Bureau of 
Standards of the U. S. Department of Commerce 


By PAUL R. HEYL, Ph.D. 


Physicist, National Bureau of Standards 





MICHELSON AND APPARATUS 
The famous American optical physicist, 
photographed at the ‘Michelson Meet- 
ing” of the Optical Society of America 
which was a tribute to him. Below, the 
12-sided mirror with which he measured 
the velocity of light at Mount Wilson 
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a method for measuring the speed of 
gravitation, because we can not tell 
which way it goes. To all appearances 
it goes both ways at once. The earth 
attracts the sun just as strongly as the 
sun attracts the earth. And now 
Einstein tells us that there is no 
gravitational force between the earth 
and the sun. If this be true, there is no 
speed to measure.”’ 

“That is a little bit too deep for me,” 
said the visitor, laughing. ‘Let us get 
back to something tangible. How 


about the heavenly bodies? Do not 
some of them move much faster than 
the earth?” 

“Quite so, especially the nebulas; 
but the most rapidly moving nebula 
yet discovered moves at about one 
eightieth of the speed of light—some 
2400 miles a second.” 

“That is not even a good second,” 
said the visitor, disappointedly. 

“We must remember,” said the 
scientist, ‘that in comparing the speed 
of light with that of a heavenly body 
we are speaking of two very different 
things. Stars and nebulas are matter, 
possibly rather tenuous and gaseous, 
but still matter. Light, on the other 
hand, is energy. It may be much 
easier for a train of waves to run 
rapidly than for a material particle.” 


~, UT are not matter and energy 
regarded as pretty much the 
same thing nowadays?” 

“They are regarded as different 
states or conditions of the same thing, 
just as are ice, water, and steam, or 
diamond and graphite. So with matter 
and energy; in essence they are the 
same, mutually convertible into each 
other; in their properties and behavior 
they are quite different. Material 
particles can be made to move with 
different speeds according to the force 
applied to them, but the velocity of 
light in empty space is always the 
same.” 

“A brighter source of light does not 
correspond to a stronger push?” 

“No. The velocity of light is in- 
dependent of the intensity of the 
source.”’ 

“But suppose one struck a light on a 
moving train; would not the speed of 
the train be added to the speed of 
light in a forward direction, and sub- 
tracted backwards? That is what 
happens when one fires a gun from a 
moving car, is it not?” 

“That is again a case in which matter 
differs from energy. The speed of 
light is independent of the speed of 
the source.”’ 

“How fast can matter be made to 
move? Does this nebula you speak of 
hold the speed record?’’ 

“For heavenly bodies, yes; but we 
can do better than that in the 
laboratory.” 

‘Rather a difficult experiment, isn’t 
it?” 

“No, not at all, nowadays. Every 
user of a radio set repeats this experi- 
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ment, although he may not know it.” 

“Do you mean to say,” asked the 
visitor, ‘“‘that in my radio set there is 
something moving faster than 2400 
miles a second?” 

“Yes, the stream of electrons in the 
tube.”’ 

“Well,” said the visitor, “I guess 
this is another case of familiarity 
hiding the wonderful. I knew—or 
thought I knew—all about the action 
of radio tubes. I knew that electrons 
are supposed to be tiny particles, each 
with a negative charge of electricity; 
that the filament in the tube shoots 
off these particles when it is heated; 
that the electrons are guided in their 
flight by the law that like electric 
charges repel and unlike attract; that 
for this purpose the filament is made 
negative and the plate positive by the 
B battery.” 


* UITE correct,” said the scientist. 

“The interest of the matter is 
in its quantitative aspect. These 
particles are extremely small and light, 
and therefore easily accelerated. Un- 
der the persuasion of the joint attrac- 
tion and repulsion produced by the 
voltage of the B battery the particles 
move at a very high speed.” 

“T see,’’ said the visitor. “I was 
thinking that anything material mov- 
ing with such a high velocity would be 
a dangerous projectile. What saves 
the situation is that the particles are 
so small.” 

“Exactly,” said the scientist, “but 
they are still sufficiently dangerous 
when at large, as any one can testify 
who has been burned by radium.” 

“How fast can such particles be 
made to move? What is the labora- 
tory speed record? Can we match the 
speed of light?’’ 

The scientist shook his head. 

“No, not quite. Tubes have been 
made, adapted to stand a high voltage, 
in which electron speeds have been 
observed which are over nine tenths 
of the speed of light.” 

“Observed or calculated?” 

“Well,” said the scientist, smiling, 
“of course such tubes can not be 
built a mile long. They are usually 
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measured in inches, and it is out of the 
question to time directly the passage 
of an electron over any such distance. 
But by applying a cross fire of magnetic 
or electric attraction to the charged 
particles in flight they can be deflected 
slightly, and from the amount of this 
deflection their speed can be cal- 
culated.”’ 

“Nine tenths of the speed of light!’ 
said the visitor. ‘‘That may be called 
forging to the front of the race. How 
soon will you be up with the leader?” 

“Never.” 

“What!, And you are a scientist?” 

“The difficulties are serious.” 

“Oh, come now!” said the visitor. 
“Do I have to encourage you? Think 
of what science has accomplished in 
the past. Suppose it were necessary 
to build a vacuum tube rugged enough 
to stand a few million volts? There 
must be a dozen men in this country 
who have the means and the sporting 
blood to finance an attempt to capture 
Nature’s speed record!’’ 


HE scientist smiled slightly and 
shook his head. 

“That is something which money 
can not buy. Nature guards her 
speed record jealously against profane 
approach. As the velocity of an 
electron approaches that of light the 
expenditure of effort on our part in- 
creases by leaps and bounds. We 
have good reason from theory to be- 
lieve that to give a charged electron 
the speed of light would require an 
infinite force.” 

The visitor looked thoughtful for a 
few moments. Finally he said: ‘‘There 
is something fascinating about what 
you have just told me. Here is a child 
playing with his mother. As long as 
what he does is harmless his mother 
tolerates even a considerable discom- 
fort on her part but if the child at- 
tempts something that can not be 
permitted he is conscious at once of 
what seems to him to be an infinitely 
superior resistance.” 

The scientist nodded approvingly. 

“You have the correct scientific 
spirit.” 

The visitor flushed, and went on: 
































MEASURING THE SPEED OF FLYING ELECTRONS 


Electrons are emitted from cathode C, pass in a narrow bundle through slits S,S and strike 
a fluorescent screen A. If the plates D, E are oppositely charged, the electrons are defected 
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“But what is there in the tube to 
resist the motion of the electrons? Is 
it not exhausted to a high vacuum?” 

“The best obtainable; a very good 
approximation to empty space.” 

“Well then—in an empty tube, with 
a good electrical push and pull acting 
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Photo by Ferdinand Ellerman, Mount Wilson Observatory. 


MOUNT SAN ANTONIO 


Light from one face of Muchelson’s 
rotary mirror, turning at 33,000 R.P.M., 
flew to a mirror 23 miles distant, returned, 
and was caught on the next surface 


on them—what is there to retard the 
particles?’ 

The scientist smiled broadly. 

“In an ‘empty’ tube, how can there 
be any push or pull on a particle?’ 

The visitor laughed. 

“T see the point. I guess you have 
me there. But I do not believe you can 
answer that question yourself. Per- 
haps, after all the pumping, the tube is 
not empty.”’ 


”% HAT,” said the scientist, ‘‘is 

an objection which we can not 
argue away. Space, it appears, may 
seem empty and yet be capable of 
reacting in a manner which we can 
not imagine as coming out of nothing 
at all. The older physicists said the 
answer was ‘ether.’ That word is 
rather out of fashion today, but the 
fundamental idea back of it still per- 
sists. For instance, Einstein has re- 
named it ‘curved space.’ ”’ 

“It certainly seems as though there 
must be something there,’’ said the 
visitor, thoughtfully. ‘Light always 
has the same speed, independent of the 
intensity or motion of the source. 
When we try to move electrons with 
the speed of light, empty space itself 
rises up to stop us. And how we can 
accelerate them in empty space, I can 
not see.’’ 

“Nor I either,”’ said the scientist. 
“The speed of light doubtless has some 
meaning. It must be intimately con- 
nected with the ultimate nature of 
things; but just how we can not yet 
say.” 
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Weighing With Light 


A Novel Instrument Which Weighs a Moving Sheet of Paper 
and Writes a Record of Its Observations 


HE most imponderable thing 

in our daily experience, a ray 

of light, is now being used as 

a balance scale to determine 
the weight of paper in process of 
fabrication. Applied to the largest 
paper machine in the country making 
high-grade ledger, this instrument is 
telling the machine operator a story 
about his product, which he could not 
previously have divined. 

The Opacimeter, so called because 
its readings depend upon the opacity 
of the material measured, demon- 
strates a recently developed use of the 
photo-electric cell in scientific measure- 
ment. The minute effect of light 
passing through the moving web of 
paper is magnified by vacuum tubes, 
and the resultant message passed on 
to a moving pen for permanent record. 

In taking over the function that was 
once thought to be limited to that 
wonderful instrument, the eye, the 
Opacimeter can accomplish results far 
beyond those of its human prototype. 
Not only is its story unbiased by 
imagination, but it is tireless, while the 
human eye loses its sensitivity after a 
few seconds of intense concentration. 


JAPER has always been difficult to 
weigh. The mill method of weigh- 
ing is to cut a dry sheet 17 inches by 
22 inches and weigh this upon a spe- 
cially graduated gravity scale, which 
reads the weight in terms of a ream of 
500 sheets of this size. Paper such as 
the SCIENTIFIC AMERiCAN is printed 
on weighs approximately 18 pounds 
for a ream of this standard size. This 
paper in the trade would be called 
18-pound paper, taking for granted 
the size and number of the sheets 
required to make this weight. 

Now, were you handed two sheets, 
one of 18-pound paper and another 
which showed a weight of 1814 pounds, 
it is barely possible that by holding 
them together before a strong light, 
you could tell which is the heavier. 
However, if you were to look through 
one sample and then another and then a 
third, no human eye could measure ac- 
curately the difference in their weights. 
The mind ean not retain a memory of 
a value in terms of light long enough 
to compare it with a succeeding value. 

Such a recording of successive quan- 
tities of light is possible for the Opaci- 
meter, and with a sensitivity far 
greater than that of the human eye. 
A variation of lth of a pound in 18- 


* See ‘Among Our Contributors,” page 373. 


By FREDERICK A, PEARSON* 


pound paper is marked by a movement 
of the pen !<th of an inch sideways, 
and double or treble this sensitivity 
is possible if desired. 

There are some striking similarities 
between the Opacimeter and_ the 
human organism. The eye would be 
of no value, were you deprived of the 
muscles to move it about; the electric 
eye must be equipped with a motor 
organism. In the human eye the 
message of light falling on the nerve 
ends is carried by the optie nerve to 
the brain, where it is translated into 
a consciousness of the object seen. In 
the Opacimeter the “‘optic nerve’’ is 
a rubber covered cable, and the 
“brain”? a combination of resistances 
and amplifying tubes. 

In the human system the translated 
message would travel by the nerve of 
the arm operating the muscles of the 
hand and fingers. In the Opacimeter 


Given a photo-electric cell and a 
source of light, then by placing a 
material between them, some form of 
measurement of the material should 
be possible. Add to this the ability 
of vacuum tubes to amplify minute 
electrical impulses, and it would ap- 
pear reasonable that such a means of 
measurement could be made capable 
of automatically recording the message. 

From these simple relationships the 
Opacimeter was evolved. At the start 
no attention was paid to the motor 
function of the device, but every 
effort was directed toward the use of 
the eye, and the development of the 
electrical brain. The mechanical hand 
was already available in any one of the 
recording potentiometers used in py- 
rometric service, and the Leeds and 
Northrup instrument was chosen for 
this device. 

The currents available from photo- 
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TRACK ASSEMBLY OF THE OPACIMETER 





The paper in process (not shown here) moves across the rolls between the spotlight and the 


photo-electric cell, both shown in the circle. 


the message is carried to a coil of fine 
wire hung in a magnetic field, and 
mechanical jaws energized by an elec- 
tric motor grip the pen and direct it 
back and forth across the recorder 
paper. This is an electrical Robot, 
which not only sees, but writes down 
what it sees. 

Yet while the Opacimeter has cer- 
tain advantages in scientific measure- 
ment, a closer study of the analogy 
only serves to emphasize the illimi- 
table gulf between the miracle of 
conscious organism and the man-made 
mechanism which in a blundering way 
attempts to imitate it. 

The basic theory from which the 
Opacimeter has grown is_ simple. 


Gear shifting mechanism at rear end of tracks 


cells of size suitable for this work are 
in the nature of millionths of an 
ampere, or micro-amperes, when the 
full light of the lamp is directed upon 
the cell. Although minute in com- 
parison with the usual currents flowing 
in an every-day lamp, which uses about 
one fourth of an ampere, micro-amps 
are strong enough to move the deli- 
cately hung mirrors of sensitive galvan- 
ometers, indicating the effect of light. 

When, however, the light was shaded 
by a sheet of paper, the currents avail- 
able from the cell were far too weak 
to give the necessary effect, and since 
it was required to note the almost 
imperceptible gradations of paper, a 
simple hook-up between the cell and 
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the recording mechanism was out of 
the question. 

Accordingly a vacuum tube ampli- 
fier was designed using one of the 
simplest known amplifying circuits. 
This was of sufficient sensitivity to 
give results for minute gradations of 
light, but it immediately introduced 
into the measurement a series of errors 
which threatened to eliminate any 
advantage possessed by the otherwise 
accurate device. 


ERE was a foot rule, which at 

any instant might become elon- 
gated to 100 feet. Measuring an inch 
on this scale was a haphazard and 
extremely speculative business. It 
was found that the errors could arise 
from many causes. <A change in 
filament voltage brought in one series, 
and a change in plate voltage another. 
Resistances which in radio circuits 
showed all the conservative charac- 
teristics of responsible resistances, 
when used for minute measurement, 
became as erratic as prima donnas. 

Filament emission varied from hour 
to hour without reasonable excuse, and 
rectifying devices that were giving 
complete satisfaction to thousands of 
radio listeners showed up as spotty as 
aleopard. In the confusion of shifting 
electrical values, only the cell carried 
on in a business-like, non-argumen- 
tative way. 

A system of insulation which was in 
keeping with the best radio receiver 
engineering proved to be utterly in- 
adequate for the Opacimeter.  Al- 
though the potentials «n the signal 
circuits were small, it soon became 



















CONTROL CABINET 
AND ITS RECORD 


Control of all apparatus is obtained by 
switches on panel; recording potentiometer at 
right above writes the record on paper. At 
the right is shown section of an actual record, 
27.6 pounds per ream—desired weight— 
being shown by heavy line, and slight varia- 
tions in weight by the wavy line. Since the 
operator could instantly check the weight of 
paper, he was able to adjust it to normal, 
as shown by graph, after it had suddenly 
increased due to change of the beater used 


apparent that leakages were taking 
place. Not until the elements were 
arranged and insulated as if they were 


SCIENTIFIC AMERICAN 


at a potential of 25,000 
volts, was the record a true 
reproduction of light effect. 

Means were then worked 
out to establish voltages 
that would be constant. In 
the Opacimeter the filament 
voltage is held to within 1 
percent of one volt, and 
the plate voltages are held 
to close limits. The re- 
sistance problem was oOver- 
come by tearing down com- 
mercial resistances and re- 
building them for special 
functions. Resistances of 
values of 100,000 ohms or 
less of satisfactory accuracy 
were obtainable from the 
laboratory instrument 
makers. 

It then became possible 
to consider the elimination 
of the constitutional vaga- 
ries of the tubes them- 
selves. This was done by selecting 
two tubes which on test showed 
similarity in all their characteristics. 
Then by balancing one tube against 
the other by means of a novel balanc- 
ing circuit, the errors cancelled out and 
left a residue of amplification accurate 
enough for the purpose. 

As a result, by turning one control 
dial, the tubes can be brought into 
balance so that with 90 volts impressed 
on their plates, these plates can be 
readily brought to a potential differ- 
ing from each other by not more than 
1/100 of a volt. At the same time the 
adjustment changes no resistance value 
in the amplifying circuit, and conse- 
quently does not alter 
the slope of the ‘‘mu” 
line within the limits 
of measurement used. 

The Leeds and Nor- 
thrup potentiometer 
chosen to read_ the 
message of the light 
effect, which message 
was now highly magni- 
fied on the plates of 
the tubes, is a remark- 
able instrument which 
automatically adjusts 
itself to a point of no 








REAR END OF TRACK ASSEMBLY 


A small motor drives through gearing the carriages on 
their tracks; the light receives current from a trolley 


signal current. This instrument has 
the immense advantage that at such 
point there are no further errors or 
heat variations introduced into the 
circuit by the recording apparatus. 

In this way the light impulse was 
brought from the electrical eye to the 
brain and to the finger with its pen. 
It now became apposite to consider 
the light which was to shine through 
the paper and start the train of effects 
into operation. The one outstanding 
characteristic demanded of this light 
was “constancy,” inasmuch as a varia- 
tion of the applied light would in- 
evitably be recorded as a variation in 
the paper measured. The pursuit of 
this rare trait of character consumed a 
year, but was finally surmounted by 
the fabrication of a specially designed 
motor-generator set through the 
courtesy of the Ohio Electric and 
Controller Company; this set, in com-< 
bination with storage batteries and a 
simple adjusting circuit, maintains the 
light voltage of six volts within limits 
of 1/50 of a volt. 


N March, 1929, an instrument was 

completed and tried out on moving 
paper in a paper mill. It was imme- 
diately apparent that this was a prac- 
ticable method of measuring the weight 
of paper. But no means of taking the 
eye all the way across the sheet in 
fabrication had yet been developed, 
and therefore the Opacimeter could 
effect only about one eighth of its 
ideal usefulness. To understand the 
conditions better, a word of de- 
scription of a paper machine may be 
helpful. 

Paper comes to the paper machine 
as a milky liquid consisting of a great 
deal of water and: a small amount of 
stock. The stock consists of the 
shredded and beaten fibers of rags or 
wood pulp, chemically prepared, to be 
made into paper. This liquid pours 
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on to a moving screen of fine mesh 
which not only advances with its 
liquid load but vibrates laterally to 
form the texture desired in the paper. 
As the screen moves forward, the 
water falls through the screen, and at 
the end of the machine proper, the 
sheet of united fibers, in appearance 
like wet blotting paper, rolls into 
rotating presses. This continuous 
sheet passes over steam heated rolls 
and finally emerges as paper. 

To weigh this sheet as it goes along, 
and all the way across, by the photo- 
electric method, it was necessary to 
find means to convey the photo-cell 
on one side of the sheet, and the light 
source on the other simultaneously. 
This was effected by constructing 
tracks below and above the continuous 
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signal to go across the moving sheet. 

In operation the Opacimeter is 
practically automatic. Once started 
across the moving sheet, the recorder 
writes the story of the weight of the 
paper passing between the light and 
cell without attention. At the home 
position, which is at the back of the 
paper machine, is a standard to re- 
ceive a smal]l sample of the paper the 
operator wishes to make. Since there 
is no relationship in physics between 
the intensity of a ray of light and the 
weight of a piece of paper, it is impos- 
sible to calibrate the Opacimeter in 
terms of absolute weight. However, 
with a correct semple to start on, the 
Opacimeter can then indicate by how 
much, if any, any further sheet of 
paper varies from the sample. This 





THE INGENIOUS GEAR TRAIN 


Since the carriage was to advance at slow speed and return at high speed, a 
They solved it perfectly 


difficult problem was encountered by the designers. 


sheet, carrying the elements of the 
device on suitable carriages. 

The matter of relative distance be- 
tween the elements was controlled by 
eareful fabrication of the trackways, 
and by allowing the sheet of paper to 
just contact a smooth crystal surface. 
Dry chain drive was used throughout. 
As the recorder was driven by a syn- 
chronous motor, the carriage drive was 
designed for this type of motor. Since 
the time limits were close, no clutching 
mechanism was desired, but a direct 
geared connection between motor and 
carriages was indicated. 


O electrically controlled gear shift 
appeared available. The ratio 
of advance to return speeds chosen 
was 1:30, and further to simplify con- 
trol parts, it was required that the gear 
shift use the power availzble from its 
own motor drive to shift its gears. 
Employing a hitherto untried sys- 
tem of bringing gears into mesh 
radially, and effecting the change of 
gears by a simple epicyclic train, the 
requirements of the gear shift were 
met. This construction lent itself 
favorably to electric control, as a 
relative movement of the gears could 
be effected by snapping a trip into a 
notch on a moving disk, hence a small 
solenoid could do the work of moving 
parts 100 times heavier than its 
plunger. In addition to the gear 
positions there were two neutral posi- 
tions of no drive available, one of 
which was necessary when the car- 
riages waited at home for the operator’s 
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dustries, say sugar, where the error in 
a factory’s shipments would be held to 
much smaller limits. 

It is too early to draw conclusions 
as to the value of the Opacimeter for 
measurements other than paper. There 
are many fields where such a means of 
measurement ought to be applicable, 
as for instance the weaving of cloth, 
film and celluloid manufacture, the 
measurements of the densities of 
liquids, and_ kindred applications. 
Each adaption of this instrument can 
only follow exhaustive study of the 
particular problems of the field con- 
cerned. 


OR is its function limited to the 
a measurement of light alone. Its 
sensitivity to electrical impulse is so 
great, that it opens a new realm in 
measuring instruments. A movement 
of the recorder pen on the recorder 
paper is caused by a change in the 
photo-cell circuit of four billionths of 
one ampere. This is, then, an elec- 
trical microscope, and who can predict 
to what use it may be put in the re- 
search of minute electrical effects, as, 
for example, X-ray examinations or 
cathode-ray analysis. 
It is obvious that a development of 
this character could not have been 








THE “BRAIN” OF 








* 
THE OPACIMETER 


Upper compartment of the control cabinet with cover removed. Back of 


panel are resistances, meters, and pilot lights. 


of cabinet carries the “message” from 


is after all the usual method of measur- 
ing. The Opacimeter sets off one 
beam of light against another, and tells 
an accurate story as to its degree of 
similarity with an accepted standard 
of comparison. 

Consider a paper machine that turns 
out three million pounds of paper per 
year. This paper is made to order in 
various weights on a basis of pounds 
per ream. Should the manufacturer 
overrun the specified weight by one 
half a pound throughout the year on 
an average of 20-pound paper, then 
he is making a present to the consumer 
of 21% percent of his paper, or is ship- 
ping out in the given case 75,000 
pounds more paper than he is paid for. 
Obviously this is a condition which 
could not very well occur in other in- 


The cable entering the back 
the photo-electric cell to the recorder 


brought to completion without the 
co-operation of many individuals and 
organizations. A complete list would 
be impossible for this article, but the 
author can not close without a word of 
appreciation, not only to those already 
mentioned, but also to the staff of the 
great research laboratory of the Gen- 
eral Electric Company from whose 
brilliant research originated the thori- 
ated filament and the photo-electric 
cell. The practical application of the 
Opacimeter to paper-making would not 
have been possible without the gener- 
ous co-operation of the Directors of the 
Byron Weston Paper Co. of Dalton, 
Mass., who, already leaders in their 
industry, do not hesitate to follow up 
any experimental work which may 
tend to improve their product. 
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Sardine Packing—A Grow- 
ing California Industry 


OPULAR imagination has it that 

most sardines come from Spain, 
Norway, or other European 
countries. It will come as a sur- 

prise to many people, therefore, to 
learn that California packers turned 
out last year 120,000,000 cans of this 
choice food in one-pound oval cans and 
at least 20,000,000 cans of other sizes 
besides many by-products such as fish 
meal, fish oil, et cetera. The one-pound 
can has proved to be most convenient 
for a family of three or four persons. 
California sardines, from six to nine 
inches long, are caught only on dark 
nights when the schools may be located 
by the phosphorescence their move- 
ments cause. Catches are taken to the 
canneries at dawn and packed at once. 
Sardines for the F. E. Booth Company, 
at Monterey, are all caught within five 
miles of the plant. This plant, the 
largest single unit plant of its kind in 
the world, was the first to use the one- 
pound oval can and has a capacity of 


150,000 to 200,000 cans a day during 
the August to March season. 
Incoming loads of sardines are 
weighed at the plant, are then flumed 
through a revolving wire drum under 
a spray of water to remove the scales, 
and are then carried to the receiving 
room where they are cut, cleaned, and 
brined. After drying to remove excess 
moisture, they are prepared for pack- 
ing. Firm fish are selected by women 
and placed in cans; the cans are then 
inspected and placed in a precooker. 
Following this, the cans are drained, 
filled with tomato sauce or mustard, 
hermetically sealed, and placed in 
retorts where they are cooked under 
pressure. Upon removal from retorts, 
the cans are ready for packing into 
boxes for shipment to world markets. 


OFF WITH THE SCALES » 


This revolving drum of heavy wire mesh, 
and a high pressure stream of water, serve 
to remove scales from sardines as they are 
flumed through. The operation is rapid 
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COOKED IN OIL 


Tons of sardines drying after the first cooking. 


them in oil; others cook them in brine, with steam, or pack them raw 
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Some packers fry 


HAND PACKING 


Long lines of women packers select firm, unbroken fish and pack 
them into oval cans which are carried away by conveyor belts 





























MACHINE-SEALED 


Conveyor belts bring the packed but open cans to this machine 
which fills them with the proper kind of sauce or mustard and 
hermetically seals them. In this operation, no hands touch them 
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RETORT-COOKED 


The sealed cans are placed in retorts where they are kept for an 
hour under high pressure at a temperature of 240 degrees for 
sterilization. This final step insures purity and wholesomeness 
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Supplying the Reptile Leather Demand 
Land and Water Lizards from India, Ringed Lizards from Java, 
Alligators, and Others Are on the “Wanted” List 


ECAUSE women have decided 

that they like reptile leathers, 

they have created veritable 

chaos in the kingdom of crawling 
creatures. Their demand for shoes 
and handbags made of the skins of 
alligator, lizard, or snake has developed 
a new means of livelihood for natives 
in out-of-the-way parts of the world 
Central America, India, Borneo, Siam, 
Java. At this time the supply of these 
skins for American tanners who lead 
the world in their conversion to leather 
is probably running around 500,000 
snakes, 750,000 alligators and 1,000,000 
lizards annually. 

It’s a strange business, this capturing 
of reptiles. Hunting and subduing 
them is often fraught with danger; 
hardships are invelved that would 
probably make the business altogether 
impractical if white men, unused to the 
rigors of the tropics, had to be relied 
upon to maintain the industry. 

In the case of alligators, most of the 
hunting is done by night. Usually 
40-foot canoes, which are manned by 
three hunters, are used. The hunters, 
skilled in the art of outguessing the 
saurians who are possessed of more 
than a fair share of shrewdness, 
push along silently through the 
dark night which is broken only 
by a beam of light from an 
acetylene torch worn on the 
head of the bow man. Two men 
propel the boat, one of whom 
will act as harpooner when the 
eyes of a reptile have been flashed 
and the boat has come in range. 


ECAUSE the ’gator’s interest in 

the dazzling light is overpower- 
ing, he remains motionless while the 
boat glides up to him. When only a 
few feet separate hunters and hunted, 
the harpooner, who has chosen a 
weapon gaged to the size of the reptile 
by the space between his eyes, lets 
drive his shaft into the back of the 
beast’s head. 

Usually the reptile sounds and runs, 
but unless he is very powerful and re- 
quires a second harpoon, his end is 
near. Usually after his first run he is 
drawn up alongside the boat, knocked 
insensible with an axe, jaw-bound with 
wire, and dispatched with a knife. If 
small, he is pulled into the canoe to be 
skinned; if large, he is placed on the 
bank till daylight when he is skinned 
on the hunters’ return to camp. 

Two methods of skinning are prac- 


By H. J. PAYNE 


ticed. One is aimed to procure the 
belly portion and sides intact for 
making shoe leather. The other is in- 
tended to preserve the hornback intact 
for making luggage or fancy-goods 
leather. In either case, as soon as the 
skins have been removed they are 
rubbed with salt, rolled, and packed in 
burlap ‘bales for shipment to the 
tanner. Although alligators are pos- 
sessed of flesh claimed by the authority 
A. M. Reese to be edible, no use is 
ordinarily made of the carcasses, except 
to extract oil from some, because of its 
use for rheumatism. 

Because of this fact, if for no other, 
it is doubtful whether alligator farms 
ever could be made to pay. Fourteen 
years are required for one of these 
Saurians to grow to a length of nine 
feet. If after that time no other 
revenue is obtainable than that possi- 
ble through the sale of the skin, 
amounting at best to but a few dollars, 
the utter impracticability of this 
scheme becomes apparent. 














LANDING A ’GATOR 


A scene in the Florida Everglades, showing a 
live alligator being hauled into a small skiff 


Even in the case of shark and 
ostrich leathers, other products than 
the skin have value. Reptilian leathers 
are unique in that there are no com- 
mercial by-products offering sources 
of revenue to those engaged in ob- 
taining the skins for their production. 

The Far East provides the primary 
sources of the lizards that tanners 
have found suitable for leather making. 
Chief among these are the land lizard 
and the water lizard of India and the 
ringed lizard of Java. 

In India all the members of many 
low caste families go in for capturing 


the land lizards. Having located the 
home of one, the natives wait by the 
lizard’s hole until he comes up for a 
look at the world. Six months later 
that lizard’s overcoat, stripped to pre- 
serve the belly intact and appropri- 
ately tanned and colored, is likely to be 
parading the streets in a city half way 
round the world. 

With water lizards the technique is 
somewhat different. These reptiles, 
which are prolific, have abounded in 
the Sundarbans, that tract of forest 
and swamp fringing the Gangetic delta. 
So-called Gypsies, who live on their 
boats, hunt these lizards with such 
zeal that they have not hesitated to 
cut down great trees—the lizard’s 
natural refuge—in order to make a 
kill. One of these lizards, when treed, 
ean stick to his perch like a ’coon. 

The more one looks at some lizards, 
the friendlier they appear to be. In 
Java they are actually household pets, 
behaving in much the same way as 
cats in this country. They kill rats 
and small snakes—a valuable service 
indeed. For that reason legislation al- 
ready has been passed in Java limiting 
the number to be taken for their skins. 
Those whose fate it is to serve 
woman’s fancy are caught by 
hand, swung by the tail until un- 
conscious, and then dispatched 
by the native with a head blow. 


OME of these skins are 

dried in the shade. to a 
flint-like hardness; some are 
given a preliminary tannage for 
preservation; still others are 
salted for shipment. In any case 
further treatment follows at the port 
where they arrive after passing through 
the rather elaborate network that has 
been spread for their collection. 

By some caprice of Nature it hap- 
pens that the snake whose skin is 
deemed most suitable for leather- 
making is harmless and quite easily 
captured. This is the watersnake, or 
karung, found most commonly in Java, 
Borneo, Siam, and the East Indian 
Straits Settlements. Unlike other 
snakes that are propagated by eggs 
and hatching, watersnakes give birth 
to as many as 24 little snakes at once. 
These approach their full length of 
from two and one-half to nine feet in 
about six weeks. 

For this growth considerable food is 
required and it is while watersnakes 
are busily engaged in making a living 
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for themselves that they are captured. 
Many are caught by natives who simply 
reach over the edge of the river bank 
and scoop them up as they glide by. 
Because they are slippery as eels the 
motion of the native has to be fast as 
lightning if he is to be successful. 

As the demand for watersneke 
leather has mounted, this method of 
catch has given way in some areas 
to the use of seines. In either case, the 
reptiles are dispatched when landed, 
skinned with backs intact, salted, and 
so prepared for market. 

It is said that the anaconda, also a 
water snake, sometimes attains a 
length of 30 feet and a girth of 40 
inches. Because of the great size of 
members of this family of snakes, 
which includes the pythons and boas 
that are primarily land snakes, they 
have a coarser scale formation than the 
watersnake and are in somewhat less 
demand. Still they are tanned to an 
extent that has given rise to a com- 
merce in their skins in India, Indo- 
China, and in South America, whence 
some boas come. 


N general this snake—monster of the 

kingdom of crawlers—does his 
killing by coiling about his victim 
and crushing him. The art of cap- 
turing has to be modified accordingly, 
and although it varies from region to 
region, one method said to be followed 
by natives is to place a dead baby 
goat, known to be favored food, in the 
neighborhood of their victim. Once 
he has properly gorged himself, he is 
stupefied and in this state can readily 
be killed and skinned. 

Not all reptiles are possessed of 
overcoats that are valuable for leather 
making. The king-cobra, perhaps 
possessed of the deadliest venom of any 
snake, however, numbered among 
those whose skins make a satisfactory 
leather and despite the religious taboos 
of Indian natives, a considerable num- 
ber of these skins enter the interna- 
tional commerce. Perhaps it is be- 
cause of these same taboos, which 
cause Hindus to venerate the cobra 
as a holy thing and to keep one under 
every sacred temple, that so little is 
known of the methods of the natives 





When approaching alligators at night, they can be dazzled by a bright 
and will become so interested in it that they will remain 


light, 
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LAUNCHING 


The harpoon consists of a long wooden pole with a suitable barb on the end. 


to a long strong line. 


Underfoot, deep in 
the jungle, rank with thick under- 
growth, dank, silent, and steamy by 
day, made terrifying with the snarl of 
the tiger and the howl of the jackal by 
night, lives this destroyer of life. 

Apparently in the natural kingdom, 
lizards are among the successful foes 
of the cobra. Since the taking of so 
many lizards in India, loss of human 
life from cobra bites has increased to 
such an extent that government action 
may be taken to limit the season and 
therefore the number of lizards 
slaughtered for leather making. 

The technique of catching reptiles 
varies but little in different sections of 
the world but, since the work is car- 
ried on mainly by natives, the methods 
are usually crude and inefficient. For 
example, where whole families engage 
in the work, relatively few specimens 
are captured. Were it possible for these 
natives to be under the direct personal 
supervision of white men, there is no 
doubt that they would use efficient 
traps, developed especially for the job 
in hand, and their catch would be un- 
usually large. The result would prob- 


for their capture. 


ably be a glutted market and, follow- 
ing this, a shortage of reptiles. 
Nature has given most reptiles 


adornment of beauty—although this 
term applied to the skins of some alli- 
gators and lizards as they arrive at the 
tannery might be questionable because 
of the mud-colored pigment that they 
earry. After all, it is the tanner’s 
business to perfect nature’s product, 
whatever type of leather he is making, 
and these reptile leathers constitute 


NIGHT HUNTING WITH A GUN 


0 In these two photos, the one at the left was taken by 
the light of the flare, and that at the right by the flash from the gun 


motionless. 


THE HARPOON 


It is attached 


The point of aim that is chosen is the back of the reptile’s head 


cne outstanding evidence of his skill. 
Despite their light weight, the skins of 
lizards and snakes make one of the 
strongest leathers known, thickness 
for thickness. So far as coloring is con- 
cerned, the tanner works his magic by 
removing unsightly dark pigment, and 
substituting an aniline color in a style 
shade—without destroying the natural 
marxings of the skin. Therein lies the 
marvel of his skill. 


N one representative tannery 18 dis- 
tinct operations are required for the 
conversion of these skins to leather. It 
is enough to say that after thorough 
cleaning, the processing includes scale 
removal—from snakes—and a soften- 
ing and swelling of the skin substance 
to prepare it either for a bark tannage, 
a mineral tannage, or for a combination 
of both. Finally after the desired 
color has been given the skins, they 
are glazed to bring up the luster that 
makes this leather attractive to the 
eye. In this form the skins are sold- 
usually in terms of their width—to the 
shoe or leather goods manufacturer. 
He, in turn, makes shoes, purses, belts, 
and novelties to delight the eye and to 
win fashion’s favor. 

Because that favor is today so wide- 
spread, alligators, lizards, and snakes 
still living in their native habitat must 
watch sharply else they too will join 
the procession of their predecessors 
who have been taken from parts of the 
world where white men cannot live, to 
grace those other regions where women 
say “I want you” and insist on having 
their way. 
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miles north of San Francisco. 


exsy the Carnegie Institution of Washingt , - : 
HOT_GROUND AT SULFUR CREEK IN THE STEAM-WELL REGION OF CALIFORNIA 
Natural vents similar to those of Italy occur at ‘“‘The Geysers,”’ 60 
Wells drilled there reach a depth of 


1500 horsepower each. 


650 feet, give steam pressure up to 275 pounds, and are rated at 


The area resembles the thermal area of Italy 


Power From the Earth 


The Steam Wells of Italy Tap a Large Source of the Earth’s 
Inexhaustible Supply of Energy 


HE age we live in is the Age 
of. Mechanical Energy. Man 
has power in vaster quanti- 
ties than he ever dreamed of 
before Newcomen invented the steam 
engine about 200 years ago. But how 
long will these stores of energy last? 

We derive nearly all our energy from 
eoal. Only a fraction comes or can 
come from water power, for there is not 
nearly enough water power in all the 
world to turn the wheels of industry. 
In the United States we now consume 
nearly a billion horsepower of energy. 
This is the basis of the common saying 
that each of us is boss over at least 30 
tireless mechanical slaves. 

There is enough coal in sight to 
last us about 1000 years at the present 
rate of consumption and, although no- 
body living need worry about the 
future source of energy when coal is 
gone, the question is as fascinating to 
scientific people as any question one 
could raise. This question has become 
more pztent, also, since scientists have 
come to realize recently that the 
promise, so often held out a decade or 
so ago, that a way would doubtless soon 
be found to release the energy locked 
up in the atom, thus giving us un- 
dreamed of resources, is probably 
empty—an irridescent dream. It looks 
as if the sources of our future energy 


By ALBERT G. INGALLS 


were only those which are now in sight. 

These sources were classified all- 
inclusively some years ago by Dr. E. 
E. Slosson in his ‘‘Chats on Science,’’ 
as follows: 
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Photo by the author 
DRILLING A STEAM WELL 

A section of tubing for diverting the 

sudden uprushes of steam shows at left 


I. Non-solar 
(1) Tides 
(2) Internal heat of the earth 
(3) Internal energy of the atom 


II. Solar 

(1) Direct solar encines 

(2) Indirect 

A. Physical 

(1) Winds: by sails, windmills 

(2) Waterfalls: by waterwheels 

(3) Solar tides and waves 

B. Chemical: oxidation of carbon 
and hydrogen 

(1) Internal: food 

(2) External: fuel 

(a) Gaseous: natural gas 

(b) Liquid: petroleum, vegetable 
oils, alcohol 

C. Solid 

(a) Coal: ancient, limited 

(b) Wood: modern, continuous 


Such a list of sources looks quite im- 
posing. But a blue pencil drawn 
through those which are inadequate, 
such as waterfalls, food, and wood; those 
which are mainly impractical, such as 
tides, the internal heat of the earth, 
solar engines, winds, and waves; or 
unavilable, such as the internal energy 
of the atom, would leave the list in a 
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greatly shrunken condition. 
Some of the impracticable 
sources may, it is true, 
turn out at any time to be 
practicable, due to some 
discovery or in- 


new 
vention. (By ‘“‘prac- 
ticable’’ is meant the 


ability to turn out 
economically a large 
part of the billion 
horsepower we use. 
There is a special 
fascination in the 
problem of the 


earth’s internal 
energy. This has 
already been har- 


nessed in afew very 
limited, almost 
unique localities 
whereit manifests it- 
self controlably. This 
weshall see later in the 
present article. Orrok 
has calculated that the 
» by Societa Boracijera de Larderello 

ME ASU RING STEAM 


This powerful well at Larderello, 
Italy, gives over 125,000 pounds of steam 
per hour at 14 pounds pressure per sq. inch 


heat content of one cubic mile of 
earth magma over a range of 3000 de- 
grees at only 10 percent efficiency is 
equivalent to about 60,000,000 horse- 
power for one year. The earth has a 
volume of about 250,000,000 cubic 
miles, most of which is believed to be 
hot. Such calculations as these are 
rough, of course, but Hodgson states 
that the heat stored within the earth is 
30,000,000 times as great as that stored 
in all the earth’s two trillion tons of 
coal. Even after making the most reck- 
less allowances for loss and waste we 
would still be left with enough sub- 
terranean energy to run our mechan- 
ized civilization as long as anything 
human mattered—if only we could find 
a practical, economical and efficient 
way to get it out. 

The chief difficulty in getting at this 
immense supply of energy is the poor 
heat conductivity of rock. A certain 


BRINGING IN THE STEAM > 


Insulated tubing conducts the steam 
from the several wells to the power house 
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amount of heat is constantly 
conducted outward into 
space from the earth’s in- 
terior but so good an in- 
sulator is rock that the 
whole amount of this 
escaping heat would 
suffice to melt only 
\ an eighth of an inch 
of ice in a year. 
Sir Charles A. 
Parsons has ad- 
vocated a plan for 
getting at some of 
the heat from far- 
ther within the 
earth where a 
larger temperature 
gradient could be 
had. His plan is to 
sink ashaft 12 miles 
deep and, pouring 
in water, let the hot 
rocks turn it into 
steam, and then gener- 
ate power from thesteam. 
Again the slow conduction 
of heat through rock might 
provide the rub—it would re- 
quire many square feet of surface 
within the shaft to generate one horse- 
power continuously by this method. 
Its practicability is debatable. 
The vast stores of energy within 
the earth seem, then, to elude us—at 
least for the present. We must be con- 


tent to harness the comparative drib- 
lets, large nevertheless in an absolute 
sense, which reach the surface by nat- 
Practical recovery of such 


ural means. 
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power is already taking place in at 
least two localities, chief of which are 
Sonoma County, California, and Tus- 
cany in Italy. Other regions—Oregon, 
Alaska, Chile, Bolivia, New Zealand, 
Japan, Iceland—give promise. 

The noted thermal] region of Sonoma 
County, California, has been described 
previously in this journal (January 
1925), and was subsequently (1927) 
described in detail by Allen and Day in 
“Steam Wells and Other Thermal 
Activity at ‘The Geysers,’ California” 
(Publication 378, Carnegie Institution 
of Washington, Washington, D. C.). 
The somewhat similar thermal region 
of Italy has never been adequately 
described to the readers of this maga- 
zine. On this account it was visited by 
the writer some months ago. The 
California wells have not yet been ex- 
ploited commercially but the Italian 
wells have. 


OT only is the natural steam in 

the Italian thermal region em- 
ployed to generate about 10,000 horse- 
power of electricity, which is trans- 
mitted at high tension to Florence and 
other cities on the power-line network 
of northern Italy, but the by-products, 
mainly borie acid, which are derived 
from the large admixture of gas that 
comes up out of the earth with the 
steam, and their manufacture into a 
large variety of products such as borax, 
borated taleum powder, soap, and so 
on, are the basis of a good-sized in- 
dustry. There is something especially 
fascinating in the realization that all 
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these valuable things come up of their 
own accord out of a pipe that taps an 
apparently inexhaustible supply from 
somewhere down in the bowels of the 
earth. The Italian wells have en- 
riched their owners. 

The thermal region of Tuscany 
covers an area of about 100 square 


< NATURAL STEAM SPRING 


This pool is typical of what was originally 
found at Larderello; it remains untouched 
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miles. This is divided up into eight 
local areas, all falling within a circle 
roughtly about 15 miles in diameter. 
The area has been developed by Prince 
Piero Ginori Conti, a_ well-known 
Italian industrial chemist. Originally, 
before the wells were drilled, the 
natural manifestations took the form of 
fumaroles or natural steam springs. 
The Italians call these springs soffioni, 
that is, blow holes or “‘hissing’’ holes. 

Prince Conti first drilled a well and 
made experiments with a 15-horse- 
power engine connected direct to the 
tubing. This worked satisfactorily, 
generating power to light a few small 
electric lamps. Later a 250 kilowatt 
power plant with turbo-alternators 
was installed, but instead of using the 
steam direct, in which case the gases 
mixed with it would have ruined the 
condensers, it was used for generating 
pure steam from another supply of 
water. This installation proved satis- 
factory and three 2500-kilowatt units 
were installed and several more wells 
were drilled. 


HE technique of well drilling 

against increasing heads of natural 
steam had to be developed mainly out 
of experience. Rotary drilling methods 
are employed and the uprushing steam 
is diverted to one side. One of the 
photographs shows a well being drilled. 
These wells vary in depth from 200 to 
750 feet, and as the depth is increased 
the violence of the steam is likewise in- 
creased. The drillers develop the 
quick starting technique of a 9 2-5 
second 100-yard-dash runner, as sud- 
den rushes of steam and hot water come 
without warning. 

The combined steam output from 
about 12 wells amounts to more than 
250,000 pounds an hour, although 
at less than atmospheric pressure, and 
is conducted to the powerhouse several 
hundred feet distant through insulated 
pipes. Owing to the invention of a 
simple device called a ‘‘depurator,” 90 
percent of the admixed gases are at 
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BLOWING OFF A WELL 


The roar of a well when only partly 
opened was unearthly and literally awful 


once separated from the steam and, this 
being accomplished, it has been found 
unnecessary to use the steam indi- 
rectly for generating pure steam, as the 
small remaining percentage of gases 
does not damage the turbines. The 
turbines are of the Parsons or reaction 
type with central feed and double flow. 
A special alloy is used for the blading 
to prevent undue corrosion. 

With the steam floating around the 
landscape in small clouds, the smell of 
hydrogen sulfide everywhere, and the 
truly infernal racket of one of the wells 
blowing off steam when purposely 
opened for demonstration purposes, 
one wonders how Dante, the Italian 
poet, ever missed visiting this place 
when writing his vivid description 
of hell. 

In addition to the plant at Larderello 
there are several others, all under the 
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same ownership, at various villages 
within a radius of a few miles, but 
Larderello is the original plant and 
the main one. In all, three power 
stations are in operation. The current 
generated by the turbo-dynamos is 
stepped up to 38,000 volts and con- 
ducted to the transmission network 
of northern Italy, running in parallel 
with a nu.nber of hydro-electric plants. 

To recover valuable chemicals in 
addition to energy from steam rushing 
out of the earth seems like “eating 
one’s pie and having it too,”’ yet this is 
done and Count Giovanni Conti, heir 
of Prince Ginori Conti, stated that the 
chemical end of the development was 
regarded with as much solicitude as 
the power. 


HE ratio of gas to steam varies 

from one spot to another, from 
4 to 6 percent in weight. The com- 
position of the gases which accompany 
the natural steam from the bottom of 
the wells is about 92 percent carbon 
dioxide, the rest being hydrogen sul- 
fide, methane, nitrogen, oxygen, hydro- 
gen, and small quantities of argon 
and helium. Mineral substances con- 
tained in the waters resulting from 
condensation of the steam at the steam 
springs are boric acid (about 1.5 parts 
per thousand) and salts of calcium 
and magnesium. 

Borax is made by mixing crude acid 
with water and carbonate of soda in 
pans, warming with natural steam and 
allowing the extracted borax liquor 
to crystallize. 

Other products are also manufac- 
tured. The carbon dioxide is liquefied 
and sold, or converted into carbonate 
of ammonia. An hour’s circuit of the 
factory at Larderello, with its rooms 
allotted to the mixing of borated 
talcum powder, the preparation of 
borated soap and borated cosmetics 
will suffice to convince the visitor that 
here as well as in the Chicago stock 
yards “everything is utilized but the 
squeal.” 





THE POWER PLANT AT LARDERELLO 


The three remaining objects 


The power house is in the center. 


are cooling towers for the condensing water. 


Photos by Societg Boracifera di Larderell 


THE INTERIOR OF THE POWER PLANT 


Note thermal soil 


This shows two of the three 2500-kilowatt turbo-alternater units. 
The power generated is “shipped by wire’’ to Florence and Pisa 
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**BANDS OF WORSHIPPERS ... 


The common name of the Joshua tree—praying tree—was ac- 
corded to it because of its usual devotional attitude when viewed nia. 


from a distance. 


IN CONSTANT DEVOTION”’ 
Here are Joshuas in their desert home in Califor- 
Notice in particular the appearance of those on the horizon 


Praying Trees of the Desert 


The Friendly Joshua Tree Lends a Spirit of Hopefulness 
to the Weary Desert Traveler 


HE Joshuas, or praying trees 

as they are often called by 

weather-bitten prospectors, are 

the most striking dwellers of 
the great California desert, and as such 
are of especial interest to tourists. 
Their shaggy limbs, sheathed in gray- 
ish-green dagger-like growths, are usu- 
ally raised toward the sky; and, 
through the wriggling heat waves of 
day, the eerie glow of night, in the dis- 
tance they appear to be bands of 
worshippers engaged in constant 
devotions to the sun and moon. After 
having fought their way through the 
desolate canyons and_ shimmering 
playas on their way westward, the Mor- 
mons suddenly came upon these pray- 
ing trees, and itis believed, bestowed 
upon them the name of Joshua trees. 


HUNNING the lower valleys— 
tJ where the creeping dunes move 
slowly past the spiny chollas, the water- 
barrel and hedgehog cacti, the bladder- 
pods and brittle bushes—the sturdy 
Joshua seeks the coarser soils of such 
places as Morongo Valley, Lost Horse 
Valley, Antelope Valley, and the un- 
dulating portions of the Mohave desert 
north of Cajon Passin California. With 
the silver-berried junipers, the doughty 
creosotes, and hardy manzanitas clus- 
tered about its feet, there it lives to a 


By BRUCE McDANIEL 


ripe old age despite the ravages of 
thirst, the lashing of the blazing sun, 
and the march of man. 

In the early desert spring, the tips 
of its twisted limbs burst into bloom. 
Huge spikes of greenish-white blossoms 
proclaim anew that the wise old Joshua 
has sent its roots in search of water, 

















AN OLD TIMER 


This specimen of the praying tree is to be 
found in the Antelope Valley of California 


and found it. Weeks pass. The 
withering petals drop and the big seed- 
pods form. Within each of these several- 
sectioned pods packed tightly one 
above the other, are many thin black 
seeds with white hearts. The fleet- 
footed desert antelope, and other wary 
rodents, dare to worm their way up the 
limbs past the barrier of spikes, to feast 
upon the contents of these dried pods. 
Hour after hour, these canny denizens 
scamper up and down the Joshuas and 
carry the seeds to their nests, which are 
usually hidden beneath the trunk of a 
fallen Joshua, or in the shadow of a 
scraggly creosote, or among the roots 
of an old sage. 


HE Joshua tree is of some value 

to the desert nomad. Its greener 
shoots may yield ascant cup of precious 
water, its withered limbs may serve as 
fuel, its trunk might form a portion of 
a humble shack for some hopeful home- 
steader, and often one finds relief from 
the sun in its sparse shade. The Joshua 
is a friendly tree. Its spirit of hopeful- 
ness more than once has encouraged 
the wayfarer whose heart has been 
weary and whose hopes have been 
broken by the parching winds and bit- 
ing sands. Before man first came upon 
the desert, the Joshua was lifting its 
prayerful arms to the sun and moon. 
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Practical Astronomy for Amateurs 


| 
| 


———— 


HE chief difference between 





the amateur and a _ profes- 

sional astronomer is often one 

of occupation only, and not 
one of expert knowledge. The pro- 
fessional astronomer makes that sub- 
ject the main object of his work and 
the amateur the main object of his 
leisure. Hence there is nothing sur- 
prising in the fact of co-operation 
between the two groups, for the pur- 
pose of advancing our knowledge of 
the heavens. The main difficulty is 
to find lines of investigation which 
ean be followed usefully when the 
hours of leisure are occasional. Three 
of these lines are the observation, the 
reduction, and the prediction of occul- 
tations of stars by the moon. 

An occultation is the disappearance 
of the light of a star covered by the 
moon between the observer and the 
star. The observation of an occulta- 
tion is a record of the instant of time 
when the limb of the moon blocks out 
the light of the star, or of the later 
instant when the star reappears from 
behind the opposite limb. From two 
such observations made near to one 
another the position of the center of 
the moon at any instant near the 
times of observations can be calculated. 


ROM the point of view of the 

ohserving astronomer this is one 
of the simplest of all observations 
which can be made on objects in the 
sky. If he has a telescope of sufficient 
power to see the star well—and the 
small instruments used by most ama- 
teurs are quite sufficient for the 
brighter stars—his observation is in- 
dependent of any defects of his tele- 
scope. Even with the largest instru- 
ments the star disappears within a 
small fraction of a second when the 
sky is clear of clouds and haze. 

The first question which will*natur- 
ally be asked is the accuracy with 
which the instant of disappearance or 
reappearance must be recorded. The 
answer is that for the chief needs of 
the subject at present it is sufficient 
if the event is obtained to the nearest 
second of time. Thus, as far as the 
personality of the observer is con- 
cerned, it is only necessary to be able 
to record an event which is seen by 
the eye, while with the ear the beats 
of the pendulum of a clock are being 
counted. A little practice—which can 
*See “Among Our Contributors,” page 373. 


How the Amateur Astronomer Is Helping to 
Observe and Calculate the Moon’s Motions 


By ERNEST W. BROWN* 


Sterling Professor of Mathematics at Yale University 


Corresponding Editor, the Scitentiric AMERICAN 


now-a-days be obtained by trying to 
record the changes of the traffic lights 
in the streets—will soon give the ob- 
server the needed facility. Of course, 
if he possesses a stop-watch, the ob- 
servation is evidently much easier, 
because it is not necessary to do any 
counting of seconds. 

The final need is some means of 
obtaining the time accurately. In 
these days of wireless time signals sent 
out at least twice a day, all the ob- 
server requires is a chronometer or 
clock which will hold its rate accurately 
for some 12 hours. Even this can be 
dispensed with if the observer can 





A LUNAR OCCULTATION 


Above, a star is about to disappear 


suddenly (‘“‘immersion’’) behind 
the moon; below, it as quickly 
emerges again on the opposite side 


get into telephonic communication 
with some near-by observatory within 
a short time of making the observa- 
tion. It is necessary that the observer 
should know his geographical longi- 
tude and latitude within two or three 
seconds of arc, but this is obtained 
once for all without much difficulty, 
by referring his position to some spot 
within a few miles which has been a 
accurately located by the Coast and 
Geodetic Survey. 

The calculation of the position of 
the moon from the observation is 
ordinarily one for the mathematical 


astronomer. This process 1s called 
the “reduction” of the occultation. It 
has been simplified to a set of rules 
which ean be followed by anyone who 
knows a little elementary trigonometry 
and understands how to use tables of 
logarithms. A good computer who 
has learned the rules can perform a 
reduction and check the work in about 
an hour. A beginner will naturally 
take longer, but practice soon gives 
rapidity and ease in performing the 
calculations. 

A considerable number of amateur 
astronomers in America, England and 
other countries have undertaken this 
work of observing and reducing occul- 
tations. Some observe, others who 
have not the necessary opportunities 
to observe, reduce, and still others 
observe and reduce occultations. Some 
three vears ago the American Associa- 
tion of Variable Star Observers—the 
“A.A.V.S.O.” as it is now everywhere 
known in astronomical circles— began 
to extend its activities beyond those 
which its name implies, and under the 
enthusiastic leadership of Mr. J. E. G. 
Yalden, of Leonia, New Jersey, formed 
a committee which has now grown 
into a section, to deal with occulta- 
tions. The first task of the committee 
was to secure members who were able 
and willing to reduce occultations. 
Many astronomers, professional and 
amateurs, publish observations from 
time to time: a few of them make 
observations available for discussion 
by reducing them, and it is this work 
which was and is most needed. 


T the same time, the British 
Astronomical Association, which 
under its abbreviated title, the “B. 
A.A.,”’ is a society in which amateur 
and professional astronomers co-oper- 
ate in various ways for the advance- 
ment of astronomical science, formed 
a section to deal with occultations. 
Dr. L. J. Comrie, who some years ago 
was working in the United States 
and is now assistant superintendent 
of the British Nautical Almanac Of- 
fice, gathered together a number of 
members of the B.A.A. and started 
them on the work of predicting occul- 
tations. 

Ordinarily, the times when occul- 
tations of bright stars will occur are 
predicted only for the national observa- 
tories. These predictions are necessary 
so that the observer may know when 
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to go to his instrument. The pre- 
dictions are furnished with an accuracy 
of a minute or two, so that the observer 
need not waste a lot of time waiting 
for the event to occur. The British 
Committee is now covering nearly 
the whole of Europe and some regions 
in other countries with annual pre- 
dictions. Elsewhere, and particularly 
in the United States, observers had 
in general to make their own predic- 
tions, but this matter is now being 
taken up more systematically. 

By a method devised by Dr. Comrie 
a single set of predictions can be made 
to serve for an area some 600 miles 
in diameter, so that a few such sets will 
cover a large field. Within the last 
year, the B.A.A. has added the work 
of the reduction of occultations to its 
program, this being taken care of by 
its computing section under the chair- 
manship of Mr. T. Whitwell. For 
convenience and to avoid duplication, 
the B.A.A. takes care of all unreduced 
occultations observed within the British 
Empire, while the A.A.V.S.O. looks 
after the remainder. 

There are others who are not directly 
affiliated either with the A.A.V.S.O. 
or the B.A.A. who are adding to the 
story. One of these, Dr. J. Moir of 
Johannesburg, South Africa, furnished 
a long list of observations in 1928 
which was received a few months ago. 
His recent death is a distinct loss. 
His contributions were stimulated by 
the emeritus director of the Union 
Observatory in that city, Dr. R. T. A. 
Innes, who was in one sense the source 
of the present campaign, since it was 
he who in 1923 started the observation 
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seconds ahead of its average rotational 
motion during the last three centuries 


and reduction of occultations on a 
large scale. 

Then there are several teaching ob- 
servatories which have made the 
observation and reduction of occulta- 
tions a part of the work which is 
assigned to students. In this way the 
student not only learns several im- 
portant parts of his subject, but has 
the satisfaction of feeling that the 
work he does is a permanent contri- 
bution to the science. 

How the work has grown may be 
judged from the fact that in the first 
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year of the campaign, which dealt with 
the observations made in 1926, 160 
reduced immersions were available for 
discussion, 62 of which were calculated 
by members of the A.A.V.S.O., by 
students and by others who volun- 
teered to help. In 1927 the list had 
grown to 418 and it contained nearly 
every: observation published or com- 
municated by letter which could be 
utilized. Some 250 completed results 
have already been received for the 
year 1928, and there seems to be little 
doubt that the number for that year 
will equal or surpass that for 1927. 
Additional offers of help from volun- 
teers are being continually received 
and there is now much less difficulty 
in taking care of the observations than 
was experienced last year. 


NEW and valuable addition to 
the campaign is the formation of 
an occultation section of the Bond 


Astronomical Club in Cambridge, 
Massachusetts. At present this sec- 
tion is engaged in collecting and 


reducing the observations which were 
made in 1924, a year in which the 
reduced occultations were fewer in 
number than was needed to make a 
good determination of the mean for the 
year. When the club has completed 
this work, our knowledge of the ap- 
parent position of the moon at any 
time since the beginning of 1923 will 
far surpass in accuracy that of any 
previous year. 

Since this article is mainly concerned 
with the help which the non-profes- 
sional astronomer is giving to finding 
the apparent motion of the moon, 
no mention has been made of another 
class of observation which is made a 
regular part of the program at the 
national observatories of Greenwich 
and Washington. At these places 
the observer notes the exact instant 
at which the moon crosses the meridian, 
that is, the instant when it is exactly 
south of the observer. On account of 
the difficulty of observing the moon 
when it is close to the sun, and the 
frequent cloudy nights, only about 
100 such observations are obtained at 
each place in a year. Greenwich has 
kept the record regularly for 180 years 
and that observatory gives us our 
chief source of information for the 
motion of the moon during the past 
two centuries. In the final discussion 
of the motion at the present time these 
observations are included, and by 
comparing the results with those de- 
duced from occultations we expect 
to learn more about the errors by 
which all such observations may be 
affected. 

Articles in previous issues of the 
SCIENTIFIC AMERICAN have described 
the main object of this work, which is 
now the determination of the rates of 
length of the day. What we get 
from the observations is the apparent 
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position of the moon, on the assump- 
tion that the length of the day is 
constant. ‘T'his assumption means 
that the rate at which the earth turns 
on its axis does not change. Now we 
know from the law of gravitation 
just how the moon ought to move in 
the sky, and it has been shown with a 
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Figure 1: Irregularities in the earth’s 
rotation derived from the moon’s motion 














considerable degree of probability that 
the difference between its theoretical 
rate and its observed rate is due to 
changes in the rate of rotation of the 
earth. 

During the last 300 years these 
changes have been oscillating. The 
curve (Figure 1) seems to show a period 
of some 250 to 300 years. But this 
period is quite rough. There are 
minor fluctuations of very considerable 
extent, which cannot be _ predicted. 
A feature of the curve is the sudden 
changes which appear to be charac- 
teristic. (Figure 2), which gives the 
curve for the last 53 years on a larger 
scale, shows one about 1898 and an- 
other near 1917. If one might judge 
from the past another such change is 
due within the next 10 years. But 
predictions of these changes have had 
a bad habit of coming to grief -and 
this one is mentioned with great 
hesitation, and only because it adds 
to the interest of the work to look for 
an expected event, even if the expec- 
tation may be disappointed. At the 
present time, the earth is rotating a 
little faster than the average and the 
rate seems to be increasing. If we 
may judge the future from the past— 
and there seems to be no other guide 
at present—this rate should begin to 
decrease within a few years and should 
continue to do so until the earth is 
rotating more slowly than the average. 

The total changes known with any 
certainty in the past are very small: 
the greatest known is one in which 
the apparent loss or gain of time was 
about one second in a whole year. 
This is only about one part in 30,- 
000,000. Small as this amount is, 
we can now detect much smaller 
changes. With the new material de- 
rived from the occultations there 
should be no difficulty in detecting 
changes from year to year of one part 
in 300,000,000 in the average length of 
the day. 
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THE HEART OF THE INDUSTRY—THE BREW HOUSE 


In the upper tanks the malt and rice are ‘“‘mashed”’ with 


water. 


The mash then runs into straining tanks where 


the starchy material is changed into sugar. 
is filtered, hops are added, and all is cooked in kettles 


The liquid 


An Outlawed Industry ‘Comes Back’ 


How a Great Brewing Establishment Was Crippled by the 
18th Amendment and How It Emerged Triumphant 


GREAT deal of water has 
flowed under the Eads bridge 
since January 16, 1920 anda 
great deal of the money of An- 

heuser-Busch was dammed up at the 
source when the Eighteenth Amend- 
ment went into effect. Trains still go 
over the great bridge; the Mississippi 
still runs under it; and the great 
brewery still carries on. It is, however, 
a wonderful survival of, perhaps not 
the fittest, but a good example of the 
fit. Possibly other breweries may have 
done practically the same thing, but on 
account of its size, the St. Louis show- 
place is a most conspicuous example of 
an industrial ‘“‘comeback”’ after a great 
and unforeseen disaster. The wicked 
child of malt and hops required great 
spaces for economical manufacture, 
storage and distribution, and the plant 
referred to occupied 142 acres of ground, 
or 70 city blocks, outside of its 36 
branches and 400 distributors. Fifty 
thousand cars a year were necessary to 
carry the amber fluid to the thirsty 
ultimate consumer. Six thousand per- 
sons made the liquid content and sent 


By A. A. HOPKINS 





— — no 


AFTER the advent of prohi- 
bition, the brewers did not 
all come back; some released 
high-powered beer and the heavy 
hand of the law withheld the 
product at the source; others 
manufactured ice and ice cream | 
and others went into the dis- | 
card. The present article deals | 
with a remarkable comeback 
staged by the largest brewery in 
this country. Backed by capital, 
fortunate _ real-estate invest- 
ments, and the control of basic 
materials, this brewing company 
was able so to modify its plant 
that nationally needed products 
could be made, with few changes 
in basic equipment. It is now 
in a figurative sense engaged in 
making “plowshares” instead of 
the outlawed beverage which 
once flowed in these United 
States.—The Editor. | 











out a million bottles a day after it 
aged for four or five months in the 
great stock houses which held some 
650,000 barrels. 

It was found necessary to have 


warehouses and cold storage plants, 
and, in some of the larger cities, bot- 
tling establishments to conduct the for- 
mer business properly. This necessi- 
tated the acquiring of real estate both 
for branches and distributors, and in 
order to handle the product as expedi- 
tiously as possible, sidings had to be 
built so that cars could be switched 
right into the buildings. 

For economic reasons these proper- 
ties were generally purchased on the 
outskirts of towns and cities to get 
proper railroad facilities. In the full- 
ness of time cities built up and around 
the properties, thus enhancing the real- 
estate value of them enormously. Now 
this company has many millions of 
dollars worth of valuable real estate 
located in towns and cities throughout 
the entire country. The section of 
St. Louis where the great brewery is 
situated was far from being a deserted 
village when the writer had a “‘private 
view” of the industries last October. 
The stately brew house operates as of 
yore, but of course the alcoholic prod- 
uct must be less than 1% of 1 percent 
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instead of the 4 to 4% percent in the 
days when “beer was beer’ and not a 
“cereal beverage.” 

Some of these huge buildings have 
now been leased to other industries, 
but the more important ones are still 
helping to carry on ‘‘business as usual,”’ 
although the business has been some- 
what metamorphosed by reasons not 
under the control of the board of di- 
rectors. 


INCE prohibition, this brewery 
concern, like the lesser ones, has 
found it rather hard sledding to keep 
the big establishment going. They 
went into a number of ventures which 
were flat failures, but now daylight 
shines, after a long night, on corn 
syrup, non-alcoholic cereal beverages, 
malt food tonic, glucose, ginger ale, 
and especially baker’s yeast, to name 
a few of the ten products to which the 
plant is now dedicated. 
Aside from the important question 
of real estate, there is another indus- 





In malt-syrup manufacture, malt only is used. 
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CANNING MALT SYRUP 
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A BASIC STEP—THE MALT HOUSE 


In the old method of malting, grain was sprouted on floors but uniform germination was 
impossible. In the pneumatic process illustrated, accurate results are quickly attained 














BAGGING CORN SUGAR 


The corn sugar is crystallized in large pans and is then chipped or 
broken up and packed in 100-pound bags preparatory to shipment 





The “wort” from 
the malt mash is concentrated in vacuum evaporators and canned 


trial foundation on which this remark- 
able change depended. This is the 
control of basic materials. Coal is 
basic and coal for the furnaces of the 
great 12,000-horsepower plant comes 
from the brewery-owned mines, and 
the fuel also helps heat part of St. 
Louis as well. The coal comes in over 
two brewery-owned railroads. One of 
these railroads serves 275 other St. 
Louis industries. The same brewers 
put on the market refrigerated trucks 
which are used for all kinds of trans- 
portation of perishables. It was not 
much of a step to produce motor bus 
bodies and this was done. Diesel 
engines are made at a brewery-owned 
plant which has been building these 
engines for over thirty years. 

The question of ‘how they did it” 
seems to be answered as follows: the 





< BLOWING OFF STARCH 


At the right is a converter. The triple- 
effect vacuum evaporators are at the left 
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evaporators concentrate it to a thick 
syrup. Malt tonics are made similarly 
to cereal beverages, but for malt tonics 
caramel or color malt is used in addi- 
tion to malt. In the manufacture of 
corn sugar, corn starch is the essential] 
material and is produced by an inge- 
nious process and is ultimately con- 
verted into a sugar solution which is 
evaporated and crystallized. Con- 
vertors hold 2200 gallons of starch 
solution which is changed into dex- 
trose sugar by means of conversion 
with acid. Steam pressure is algo 
needed to bring about this change. In 
our illustration will be seen the triple 
effect vacuum evaporators which are 
* instrumental in changing the processed 
dextrose or corn sugar solutions into 
heavy viscous syrup which is marketed 
as corn syrup. 
The step toward the manufacture of 
yeast for baking is only logical. Its 
See propagation for brewing purposes had 
FINAL WASHING OF STARCH been practiced successfully in the plant 
The starch is produced from corn which is steeped and ground, settled on tables, further for over 70 years, but commercializing 
purified, and converted into sugar. Our illustration shows an Oliver filter for final washing this product was not seriously thought 














eggs were not all in one basket; there 
was an ability to grasp the essentials of 
public demand; the company had con- 
trol of basic industries, ownership of 
real estate, and, most important, 
money to tide over the trying period of 
readjustment. Such is almost a fairy 
tale of business, but facts have dis- 
placed the fairies and we have out- 
lined one of the most fascinating 
stories of American business. 








HE malt house is one of the basic 
steps in any brewing industry. 
Here great drums containing 600 
bushels of steeped barley revolve 
slowly while humidified air is forced 
through, causing the barley to sprout. 
This takes about five days. The green 
malt is subsequently dried and stored 
as barley malt. 
The many-storied brew house is an ie RO 
imposing structure. Here malt and CONVEYING CORN SUGAR 


“ai Dial ” i catia The starch is converted into sugar solution which is filtered and evaporated in large vacuum 
rice are mashed for cereal beverages. evaporating pans; the resulting syrup when cooled is then crystallized, forming the corn sugar 
Only malt is used for malt syrup. The 




















amount of material for each brew ap- 
proximates 15,000 pounds, which is 
mixed with water. The mash is run 
by gravity into straining tanks in which 
the starchy material is changed into 
sugar which forms a saccharified liquid 
called ‘‘wort.’”’ This is separated from 
the spent grain and boiled with hops 
in the great brew kettles. After the 
hops are separated the wort is ready 
to be fermented by the addition of 
yeast which changes the sugars to 
carbon dioxide and alcohol. The latter 
is lowered to the legal limit, producing 
a “‘de-alcoholized”’ beer sans kick. 
For malt syrup the wort is pumped 
to a refinery where triple vacuum 


STORING “SOFT”? DRINKS » 


Here we show a battery of storage tanks 
for finished soft drinks before bottling 








of until after the prohibition law went 
into effect. 

Yeast is virtually a plant which 
multiplies itself by means of ‘“‘bud- 
ding.’”’ Its growth and multiplication 
is accomplished in large fermenting 
tanks supplied with air. A nutrient 
solution is placed in the tanks. A 
small amount of seed yeast is intro- 
duced and is held in suspension by the 
air. It multiplies by feeding on the 
nourishing food present. After twelve 
hours the original seed yeast has 
multiplied itself approximately twelve 
times. It is separated from the spent 
liquid and pressed into forms. 

The writer is indebted to Mr. 
Staudinger and Mr. Steideman for 
courtesies during a recent visit to St. 
Louis, and for technical information 
regarding the ancient art of brewing. 
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GENERAL VIEW OF THE PROJECT 


Removing a hill in the heart of a city, noiselessly and efficiently, is 
no simple job. Here is shown part of the machinery used in Seattle 
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THE PORTABLE HOPPERS 


Hoppers like the one in foreground straddle the belt conveyors to 
receive the earth that is scooped up by electric shovels on the job 








Unique Regrade Engineering 


ECLARED to be the largest local improvement 
project of its type ever undertaken by a city, work 
has begun at Seattle, Washington, on the second 
Denny Hill regrade. This project involves the 

removal of 4,500,000 cubie yards of earth from the central 
portion of the downtown area and the distribution of this 
debris in the deep waters of Puget Sound by a unique 
system of conveyors which operate above the business 
district without interfering with street traffic. An out- 
standing feature is the fact that the whole operation is 
silent from the point where the dirt is excavated by huge 
electric shovels to the point where it is dumped upon 
novel ‘‘turn-over’”’ barges which carry it to the dumping 
area. The cushioned, electrically-driven conveyor belts 
pass within a few yards of hotels and business houses, but 
their operation is quiet and so effective is the screening 
that no dust can be detected. Yet over these belts, which 
operate at a speed of 400 feet a minute, there pass 600 
cubic yards of dirt an hour. 

A number of difficult engineering problems had to be 
solved in this undertaking. Among major obstacles was 
the location of the project. The use of motor trucks was 
not practicable, nor could hydraulics be utilized. The 
only apparent solution was overhead conveyors. The 
preliminary work of establishing the system required six 
months, and about 400 working days will be necessary to 
complete the regrade job. 

The conveyors are of two general types: portable and 
fixed. The fixed conveyors carry the debris across the 
business section of the city and dump it on scows for re- 
moval to deep water. These conveyors are made up of 














NOISELESSLY THROUGH CITY STREETS 


High overhead, the belt conveyor carries many tons of earth to the 
accompaniment of a gentle swish as the belt passes over the rollers 


three sections, the first 950 feet long, the second 1500 feet 
in length, and the third 400 feet long. The several sections 
of this conveyor are on different levels, and each dumps 
into a chute which loads the next belt. The longest span, 
1500 feet, requires very little power for operation as it is 
set on a down-grade and the weight of the load propels the 
belt. 

The portable conveyor consists of six units, each 250 feet 
long. They carry dirt from the shovels to the fixed con- 
veyor units. Straddling the portable conveyors are 
portable hoppers into which the shovels dump. 

Specially built endless belts three feet wide, made of 
heavy fabric thickly coated with rubber, are used in both 
the portable and fixed conveyors. They are electrically 
driven and run over sets of rollers that mold them into 
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INTO THE BARGES AND OUT TO SEA 


At the end of the conveyor system, the earth is dumped into 
hoppers from which it goes down a chute to “‘turn-over’’ barges 





cupped form to prevent spillage. The trestles are boxed 
in to prevent dust from sifting down on pedestrians or 
vehicles in the streets below. 

The barges which carry the debris out into Puget Sound 
are of unusual design. They are scows with neither top 
nor bottom—one side carrying a load as efficiently as the 
other. They are built of timbers and contain water tanks 
to facilitate dumping. When a loaded barge has been 
towed to a spot in deep water where the cargo is to be 
dumped, sea cocks are opened, the tanks fill, and the barge 
capsizes. Relieved of dirt, the barge, now bottomside up, 
rides high, the tanks drain during the return to shore, and 
the side which was underneath becomes the deck for the 
next load. Top and bottom of the barge are alike. 
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Newest Developments in Science, Industry, and Engineering 





Device to Prevent Frozen Water Pipes 
SIMPLE device, to be connected 
directly in a residence water supply 

system and which prevents freezing and 

bursting of pipes, has been inveated by a 

South Carolinian. 

This device follows the thermometer and 
shuts off the household water supply when 
there is a threat of frozen and burst pipes. 
The principle is entirely new, and does not 
depend upon a thermostat or other me- 
chanical device. Operations of the cut- 
off is automatic under natural laws. Re- 
turning warmth turns the water on again. 

To accomplish this automatic operation, 
the device has a brass freezing chamber 
which spreads the water into a thin sheet 
easily frozen. The internal cavity of this 
chamber carries the exact volume of water 
that passes through the pipes. The 
flattened stream freezes at a temperature 
about 10 degrees higher than that which 
would freeze the water in the pipes them- 
selves. Within the chamber, the ice takes 
the form of a wedge at inlet and outlet 
points. In freezing, the sheet of ice chokes 
the chamber and prevents the flow of 
water. The expanded ice exerts pressure 
against a metal diaphragm which opens 
a drain valve and empties the house pipes 
of all water. When the house becomes 
warmed, the thin sheet of ice thaws quickly 
and the thawing releases the pressure, 
closes the drain valve, and restores normal 
flow in the system. 


Self-Locking Bolt and Nut Thread 


NEW principle in mechanics has been 
developed in a self-locking screw 
thread devised by Hugues Louis Dardelet, 
a French mathematical genius. Dardelet’s 
effort to provide a locking device for bolts 
and nuts abandoned the beaten path 
followed by inventive genius for generations, 
and solved the problem without auxiliary 
mechanisms such as lock washers and 
cotter pins. His solution lies in the modifi- 
cation of the screw-thread itself. 
Dardelet treats the screw-threads on 
bolt and nut as two inclined planes or 
wedges lying one on the other. He shows 


that, with the usual form of thread, vibra- 
tion makes one wedge siide upon its neigh- 
bor, causing the nut to work loose. To 
prevent this sliding he introduces a s »cond 
pair of wedges at right angles to the first 
pair. This profile presents a new locking 
principle which causes the thread to lock 
itself automatically, and causes vibration 
to tighten it rather than shake it loose. 
The bottom of the groove A on the bolt, 
figure I, and the point of the thread B in 














The simple device which drains 
water pipes during freezing weather 


the nut, figure II, are slightly tapered, 
rising outward at a 5-degree angle towards 
the point of the bolt. These are the lock- 
ing surfaces. The groove is somewhat 
wider than the ridge. 

When the nut is applied to the bolt, it 
fits loosely, as shown in Figure III. When 
the nut is screwed down and contacts with 
an opposed surface, the relative positions 
change, as in figure IV. The tapered sur- 
faces A and B have now become wedged to- 
gether with a force equal to the elasticity 
of the metal. 

In this position the nut has become se- 
curely locked to the bolt, as a result of 
thread action alone. Since the locking prin- 
ciple lies within thethread, the lock operates 


at any point, wherever wrench tightening 
is discontinued. After being locked, the 
nut may be easily removed with the ordi- 
nary wrench, or may bescrewed down to any 
extent for further tightening. The lock 
operates without injury to the threads and 
the nut and bolt may be used repeatedly. 





Westinghouse Develops New Metal 


EVELOPMENT of a new metal known 

as Konel, which is credited with being 
much stronger than other metals at high 
temperatures and which can be used ex- 
tensively in the moving parts of internal 
combustion engines and other extremely 
hot places, has been announced by officials 
of the Westinghouse Electric and Manu- 
facturing Company. The announcement 
followed the granting of foreign patent 
rights. 

Originally developed by the Westing- 
house Research Laboratories as a substi- 
tute for platinum in the manufacture of 
filaments for radio tubes, the new metal 
was discovered to be harder to forge than 
steel, and to be very tough at high tempera- 
tures, when most metals lose their strength. 
Engineers predict many uses for Konel. 
The new metal was created by Dr. E. F. 
Lowry, a graduate of Ohio State University. 

Dr. Lowry said Konel had been sub- 
jected to exhaustive tests which revealed 
in turn the many valuable qualities it pos- 
sessed. 

“Almost without exception metals grow 
softer and lose tensile strength as they 
undergo high heat,’’ he said. ‘‘We have 
found that Konel, heated to 600 degrees, 
Centigrade, which is approximately 1100 
degrees, Fahrenheit, will withstand a pres- 
sure of 60,000 pounds to the square inch 
Even further tests show Konel is tougher 
and harder when heated to 1800 degrees, 
Fahrenheit.”’ 

Dr. Lowry explained that Konel is a 
combination of cobalt and nickel from which 
it derives its name, and ferrotitanium. 

As asubstitute of platinum, Westing- 
house officials are authority for the state- 
ment that Konel already is saving approxi- 
mately 250,000 dollars monthly in the man- 
ufacture of radio tubes. Platinum costs 
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The self-locking thread for bolts and nuts as described in the article in the accompanying columns 
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approximately 180 dollars per ounce, while 
the new substance costs only a few dollars a 
pound. Life of Konel filaments is ap- 
proximately 10 times longer than that of 
other filaments. Tubes with filaments made 
of the new metal are operated 175 degrees 
colder than tubes with platinum filaments 
but with the same emission, thereby giving 
better reception esults, research engineers 
say. 





Solderless Wire Connector 


SOLDERLESS connector with a lock- 
4 ing action that holds it tight per- 
manently, is being manufactured by the 
Penn-Union Electric Corporation of Erie, 
Pennsylvania, for use on high tensiomlines. 
It consists of only four parts: the yoke, 
body, split sleeve, and nut. 

When the lock-nut is turned onto the 
yoke, a split wedge-shaped sleeve forces the 
body of the connector up tight against the 
main conductor. At the same time the 
sleeve clamps tighter to the branch, equaliz- 
ing the pressure on the main and branch 
conductors. 

This connector tightens to the main and 
branch eonductors simultaneously, in one 
operation, with the clamping pressure al- 
ways equalizing itself between the two 
conductors. 





Weighing Moisture of Lumber in Kilns 


ESTERDAY’S housewife, when baking 
a cake, plucked a straw from the 
broom in the kitchen corner, poked it thru 
the crust of the cake, and removedthestraw. 
If there was dough adhering to it the cake 
went back into the oven. Lumbermen, also, 
in the early 90’s were satisfied with yester- 
day’s methods. 

Half-way between a modern sawmill and 
its shipping department is the heart of the 
lumberman’s business. The success or 
non-success of his business often depends 
on the efficiency of his dry kilns. No in- 
spector, however expert, is able to grade 
quality into lumber that has been abused 
in its seasoning. 

Temperature, circulation, and humidity 
have been brought well within control, and 
the dry-kiln operator is in a position to con- 
clude with reasonable accuracy the con- 
dition of his operation so far as these factors 
are concerned. 

He charges the kiln, closes the doors, and 
is to a great extent compelled to trust to 
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luck as to what is to happen to a kiln full 
of clears for the next 48 hours or so. The 
only method he has for getting an inkling 
as to what is going on inside the kiln is to 
open the kiln doors several times during 
the course of the charge, thus periodically 
upsetting all the temperature, circulation, 
and humidity conditions he has carefully 
built up. 

T.:E. Heppenstall of Longview, Wash- 
ington, became interested in improved kiln 
drying practices. Working on theestablished 
fact that change of weight from time to 
time, as the seasoning progresses, is indi- 
cative of the moisture content of the stock, 
he set to work to design a machine to weigh 
Jumber in the kilns while seasoning. The 
Heppenstall Electric Scale which he de- 
veloped has been subjected to test after 
test for over two years and has been brought 
to such a state of perfection that it is now 
a reliable piece of dry kiln equipment. The 














A splice being made with the wire 
connector described here. It con- 
sists of four simple parts as shown 


device consists of a scale mounted on the 
roof of the kiln with a hanger suspended 
from this scale thru the roof to the interior. 
One or more full length boards are placed 
in this hanger, the green weights of these 
having been predetermined. As the drying 
progresses and the boards lose weight, the 
change will be indicated on a meter in the 
dry kiln operator’s office or at any other 
convenient point. The meter shows exact 


moisture content percent without any cal- 
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A new, humane animal trap made of chain wire fitted to jaws to form a 
When the trap is sprung, the animal is caught alive 


basket-like holder. 
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Weighing moisture content of 
lumber in a, kiln. The rod at 
right projects through roof of kiln 


culation whatever. The scale is electrically 
controlled and automatic in its action. The 
weight suspended from the scale is regis- 
tered on the dial by turning the controller 
handle until the indicating lamps signify 
a true balance. 





Trap Which Catches Animals Alive 


A TRAP which is a distinct departure 

from anything ever before considered, 
and which gives a positive answer to the 
clamor regarding the inhumanity of animal 
traps, has been developed by W. A. Gibbs 
and Son, Chester, Pennsylvania. It takes 
animals alive. 

It is composed of a pair of jaws which 
are operated by coil springs. To these jaws 
is connected a net bag made of chain wire. 
A treadle is so arranged that the net bag 
lies over it when the trap is set and a guard 
is extended out under the treadle to pre- 
vent interference with its operation due to 
any obstruction. The treadle works in 
conjunction with a latch exactly as on any 
ordinary steel trap. When the latch is 
sprung, the jaws close and catch the animal 
in the basket-like wire net. 

For trapping water animals such as mink 
and muskrats which would drown or die 
from exposure if left in the water after be- 
ing caught, the trap is fitted with a lifting 
mechanism which raises the animal out 
of the water after it is caught in the net. 
These traps are now made with a lift of 15 
inches. 





Cutting Heavy Material With the 
Oxygen Lance 


RACTICALLY everyone is familiar 

with oxy-acetylene cutting. The cut- 
ting blowpipe isextensively employed wher- 
ever commercial iron is used, and today the 
novelty of a workman cutting steel plate 
excites but passing interest. 

It is not generally realized, however, 
that the oxy-acetylene process can be used 
to cut iron and steel of almost unlimited 
thickness. Cutting large masses used to be 
a problem about many plants. At steel 
mills, breaking up salamanders and removal 
of furnace spills were long, expensive opera- 
tions. The difficulty of scrapping heavy, 
obsolete equipment was experienced in 
a great variety of industries. 
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—_ _ ke" us : 
A solidified ladle of steel being 
cut by means of the oxygen lance 


The accompanying illustration shows a 
ladle of solidified steel eight feet high and 
weighing 65 tons, being cut to handling 
size. A delay in pouring brought about by 
a breakdown of the crane mechanism 
caused this molten mass to solidify in the 
ladle. Its reclamation presented a real 
problem to the management until they were 
assured that it could be handled by the oxy- 
acetylene process. 

The first step was to break away the 
ladle and its refractory lining so as to ex- 
pose the solid mass of steel. While this was 
being done an oxygen lance was rigged up. 
This is a simple device. It consists essen- 
tially of a length of one eighth of an inch 
or one fourth of an inch of steel pipe con- 
nected in suitable manner to a source of 
oxygen. For heavy work, several cylinders 
of oxygen are connected together by means 
of a manifold. Pressure is controlled by a 
regulator on the manifold and a length of 
oxygen hose leads from the regulator to the 
steel pipe that forms the lance. 

The oxy-acetylene cutting blowpipe was 
used to start the cut at one side. The oxy- 
gen lance was then brought into play to 
carry the cut down to the bottom of the 
eight foot mass. Meanwhile the blowpipe 
was moved along the line of the cut on the 
top surface. The lance was then raised to 
pick up the blowpipe cut and again carry it 
to the bottom. This sequence of operations 
was continued until the cut was completed. 
The two pieces thus obtained were then cut 
into smaller pieces of such size that they 
could be placed in the furnace and remelted. 





Highway Safety Illumination 


ORRECT illumination of the highways 
to meet the demands of modern traffic 
withsafety has been a difficult one. Thefaults 
and shortcomings of the open-face type 
headlight are caused by the inability to 
manufacture a 100 percent efficient reflec- 
tor. Twenty percent or more of the light 
energy striking the surface of the headlight 
reflector is absorbed and produces a bright 
diffusing object in the line of vision of the 
approaching driver, regardless of the angle 
observed; therefore, this bright diffusing 
factor is predominant in producing a blind- 
ing effect upon the highway. It further cre- 
ates a dual and antagonistic action when 
one or more cars approach each other from 
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opposite directions along the highway. 

In the development of a new headlight 
for automobiles, called the Invisolite, this 
dual and antagonistic action was the basis 
of research. It was evident that any bright 
object in the line of vision upon a dark 
highway would make the illumination of 
the approaching headlight unavailable and 
the vision of the driver imperfect. 

The cross section illustration of the In- 
visolite gives in detail the construction and 
operation. By using a small reflector of the 
ellipsoidal type, the reflected or specular 
rays of light are converged to a focal point 
upon the optical axis adjacent to, and in 
front of, the primary reflector. From this 
point the light rays are re-projected and 
controlled through a lens into a secondary 
or co-operative conic reflector that uni- 
formly distributes the light beams upon the 
roadway. The lower section of the conic 
reflector is so constructed that the re-pro- 
jected light rays do not contact therewith 
but illuminate its white matt surface, mak- 
ing the headlight visible when approaching. 

The section above the optical axis is so 
constructed that 60 degrees of its top sur- 
face reflects the re-projected rays within 
and contiguous to the direct and long beam 
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“The cartridges are of the same caliber 
as is used in the Russian service rifle. The 
gun is sighted up to 1300 meters, (4265 
feet) but it is effective for use from 600 to 
800 meters. 

“The new weapon is being installed in 
Soviet war planes which previously were 
equipped with Lewis guns.”’ 





Portable Heat For Maintenance 
and Repair 


UBLIC utility corporations, whether 
they furnish gas, electricity, or tele- 
phones to vast communities, are all striv- 
ing to give the best service they possibly 
can. Most people realize this fact and 
when a severe storm or other unusual cir- 
cumstance disrupts this service they are 
always willing to bear with the utility com- 
pany until the trouble can be located and 
repaired. A hundred and one things may 
happen during a storm to disrupt the serv- 
ice. The damage is quickly located and re- 
paired with modern tools and repair equip- 
ment which would make the old time 
“‘trouble shooter”’ stare in amazement. 
For example, a majority of the telephone 
companies have equipped their repair and 

















ACTUAL SIZE OF HEADLIGHT 5%” x12 





An automobile headlight designed to give proper illumination on the highway 


without producing a diffused glare. 


of light projected upon the roadway. The 
120 degrees, or remainder, of the conic re- 
flector above the optical axis are so aligned 
with the rays controlled by the focal con- 
trol lens that the reflected beam therefrom 
augments the foreground illumination and 
produces the unique side beams. The 
small focal control lens is concentric with 
the optical axis, and the frontal spread con- 
trol lens is eccentric therewith; therefore, 
the eccentric relation of the front lens to 
the optical axis prevents a reinversion of 
the light beam beyond the reduced frontal- 
emitting aperture of headlight, and pre- 
vents a dark spot being formed upon the 
roadway. 


New Soviet Gun Fires 150 
Shots a Minute 


NDER a Moscow dateline, Walter 
Duranty, writing in the New York 
Times, says, “The Red Army is now being 
equipped with what is declared to be the 
world’s best light machine gun. It is said 
to be greatly superior to the Lewis gun in 
mobility and rapidity of fire. 

“The gun was invented by a Russian 
named Degtaryef and is wholly produced 
in Soviet factories. It weighs eight kilos, 
(17.632 pounds) compared with the Lewis 
which is fourteen kilos, (30.816 pounds). 
It can fire at a rate of 150 shots a minute. 
The Lewis can fire 125 a minute. 





Telescope-like lenses do the trick 


maintenance crews with compact outfits, 
consisting of a small Prest-O-Lite tank con- 
taining 10 cubic feet of acetylene, a length 
of hose, a torch with various attachments, 
and a lighter. With these outfits, all kinds 
of soldering, splicing, wiping, and similar 
operations on wire, cables, or switchboards 




















All kinds of repair operations on 
wire may be carried out with ease 
with this new portable gas torch 
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are easily accomplished. Similar outfits 
are also widely used by garages, battery re- 
pair stations, and for general shop work in 
industrial plants. 

There are several features which recom- 
mend these outfits: They get into action 
immediately. No preheating is necessary. 
Simply turn on the gas, light the torch, and 
the job is under way. They are economical 
and operate unfailingly in all kinds of 
weather. When the flame is not in actual 
use it can be turned off and relit instantly 
when needed again. 





Amende Honorable 


\ E have been guilty of a grave lapse 
in etiquette and so take this means 
of making amends. 

In the “Lively Baseball’? article which 
appeared in our October issue we illus- 
trated a piece of moving picture film 
showing the flight of the baseballs, taken 
Polo Grounds by Fox News, 
hrough the courtesy of Mr. James E. 
Darst, who undertook considerable ex- 
pense and time to take these films. 

The unprecedented rush in which the 
urticle in question was prepared for 
ublication resulted in an entire omission 

any reference to Fox News. 


We wish herewith to record our thanks 


»+ , 
a tne 


their generous co-operation, together 
th our sincere apology for the fact that 
1is was not made in connection with the 
irticle. 
The Value of Neon Light in 
Penetrating Fog 

installation of the neon 
Airport, London, 


QINCE the 
Ss tower at C oydon 
in 1924, neon light has been cham- 
pioned by many as the panacea for all 
difficulties due to flying in fog. On the 
ther hand there are those who claim that 
neon light has no added value over or- 
inary lights for fog penetration. More or 
less elaborate tests, made by the Bureau 
of Standards, the I!luminating Engineering 
Society, and others, seem to agree on 
ertain points. 

The fact that red light penetrates fog 
and mist more easily than white light is an 
admitted scientific fact, although some 


rly 
Y 
I 





SCIENTIFIC AMERICAN 


Fe 
IES. Shesss; 
25u0 p 

, AONB 


éhCES 
; n tom 1 
=, VOTER SHERS 





Raw goldbeater skins to make 
the gas cells of airships arrive at 
the plant packed in barrels of salt 


scientsts will explain the result by saying 
that the candlepower of penetration is the 
same but that the eye is more sensitive to 
the red rays and can see a much smaller 
candlepower of red light than it can of 
white light. By any explanation, the re- 
sult is the same. 

This is apparent to anyone w 
admired the orange-red appearance of 
setting sun on the western horizon. 
color of the light that emanates from 
sun is the same at the source at all hours 
of the day but as it sinks lower in the sky 
and the rays must pass through the mist 
and clouds t hover about the earth, 
only the red li rays of the sun are visible. 

The question then arises as to what is 
the most effective way to produce a red 
aviation beacon to secure the utmost 
penetration of fog. It is possible, of course, 
to use the ordinary electric lamp with a 
red screen, but based on the wattage neces- 
sary per candle-power, it is not practical 
when compared with neon light, which is 
more economical. The use of a colored 
screen cuts down the candie-power of the 
lamp, as from '/, to °/, of the original light 
is absorbed by the filter and wasted. 

Electrified neon gas gives forth a natural 
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The first operation in preparing goldbeater skins is to scrape them 
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orange-red glow at the cost of only 14 watt 
for each horizontal candlepower; in fact 
along the German air routes it is reported 
that neon course lights have been allowed 
to operate 24 hours a day because of their 
economy of electric current. 

The fact remains that those airdromes 
that have installed fog-penetrating bea- 
cons with any degree of success have util- 
ized neon tubes. The neon tower at Croy- 
don has become famous. One pilot flying 
over France 100 miles away reported having 
seen it. 

The neon beacon has another advantage 
in that its light is a peculiar shade of 
orange-red which is easily distinguished 
from other lights. Also, it has good visibil- 
ity in clear weather. 


Sand Bags for Blasting 


LASTING in connection with con- 
struction work in the large cities is 
greatly facilitated by the use of what are 
known as tamping bags. These are paper 
shells made in practically the same diam- 
eter as dynamite cartridges and are filled 
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After goidbeater skins are pre- 
pared, they are cut into sections 
and applied to rubberized cloth 


with sand. They are loaded in the bore 
hole on top of the dynamite charge and are 
particularly advantageous when loading 
upper holes, keeping the tamping intact. 
Another reason for the tamping bags is that 
they expedite the loading of holes. The 
more actual weight there is on top of the 
dynamite charges with the holes properly 
confined, the better the results. 





Goldbeater Skins for Airships 


FoR retaining the precious hydrogen or 

helium lifting gas in Zeppelin airships, 
nothing has been found superior to gold- 
beater skin. This extremely tough sub- 
stance forms the outer covering of a portion 
of a steer’s intestinal system. For centuries 
it has been used for holding gold sheets 
while they were being hammered into thin 
foil. Hence the name. 

The skins are shipped in their raw state 
from the packing house to the airship cell 
manufacturer in barrels, each containing 
about 2500 pieces. After skins arrive at 
the factory, they are scraped with knives 
until all particles of adhering flesh and 
other matter are removed. This cleaning 
takes place after the skins have been soft- 
ened by soaking in water They are then 

(Please turn to page 451) 
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Learning to Use Our Wings 


Latest Facts About Airplanes and Airships 


CONDUCTED BY ALEXANDER KLEMIN 


In charge, Daniel Guggenheim School of Aeronautics, New York University 
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Handley Page Slot Mechanisms 


E have often discussed in these 

columns the famous Handley Page 
slot which smooths out the flow on the upper 
surface of the wing when it is at too large 
an angle to the wind, and thereby increases 
the lift and prevents stalling. 

The aerodynamic effectiveness of the slot 
has long been demonstrated. The next 
question is the mechanical design of the 
slot mechanism so that it may function 
on a full-size machine as well as it does 
in wind-tunnel experiments. 

Lieutenant Carl Harper, in a valuable 
paper presented before the Society of Auto- 
motive Engineers, deals with airplane spins 
and slots and describes a number of effec- 
tive mechanisms. These are illustrated in 
the appended diagrams. 

The first is a parallel link type. When 
the slot is closed there is a small vent at 
the top rear portion of the auxiliary airfoil. 
This type of slot gives a progressive, some- 
what slow operation. . 

The second or gate type also has a vent at 
the top of the auxiliary airfoil, but never- 
theless gives quick opening and closing of 
the slot. 

The third is a straight-roller type, which 
also gives quick opening and closing. 

It may be asked why it is that the slot 
functions automatically. This is because, 
at high angles of lift, the suction on the 
upper surface of the wing tends to concen- 
trate itself at the leading edge, and the 
movement of the suction forward opens the 
slot up by the pull of the air on the small 
auxiliary airfoil. 

It has been found that the lift-increasing 
properties of the Handley Page slot can be 
greatly improved when it is used with a 
flap at the rear of the wing, which turns 
down when the slot is opened. For heavily 
loaded machines, which would otherwise 
have a high landing speed, it is a great 
advantage to have a front slot working in 
conjunction with a rear flap. 

For certain reasons it may be preferable, 
where lift increase is the objective, to have 
the front slot and rear flap interconnected 
and manually operated. The mechanism 
used in such a case is shown in the fourth 
diagram. It will be seen from this diagram 
that the parallel link mechanism now oper- 
ates jointly with the aileron moving 
mechanism by means of the long rod 
hinged at either end. When the flap is 
lowered, the slot is opened. Of course, in 
such mechanism the flap cannot be raised, 
so that this particular mechanism is not 
suitable for the slotted type of aileron, that 
is, an aileron which has a slot ahead of it. 

A vent at the top of the slot, when closed, 
delays its opening. A vent at the bottom 
hastens its opening. Hence in the design 
and construction of a slot, the fit must be 
perfect. A slot must be a hand-tailored 
fit for a particular wing. Both slots must 
lift an equal amount. Both slots must 
open at low air-speed, and furthermore, 
both slots must open at the same air-speed. 


Since spinning is closely connected with 
the stall of a wing, the slot is a powerful 
preventive against spinning. With a fast 
navy plane, the Vought Corsair, Lieutenant 
Harper put his machine into a fast spin 
and unlocked the slots. The slots opened 
automatically and brought the plane out 
of the spin in half a turn. 

Ice formation, so dangerous in flying, 
does not seem to impede the action of a 
slot. A plane was flown at 10,000 feet and 
ice had formed to such an extent that it 
almost doubled the width of the exposed 
streamline wires. Nevertheless the slot 
continued to function perfectly. 

On the other hand, slots themselves in- 
troduced an element of danger. If one 
slot has a little more friction than the other, 
its opening will be considerably delayed. 
Under such circumstances one slot may 
open in a spin and the other remain closed. 
Instead of stopping the spin, the slots may 
then tighten it to a dangerous extent. 

We believe that the increasing interest 
and experimentation with the slot will soon 
remove the mechanical difficulties still re- 
maining. 


Certification of Private Lights 


HE owners of many hotels and large 

apartment houses are showing their 
public spirit by installing private lights as 
aids to aerial navigation. Such lights may 
be certified by the Department of Com- 
merce. For example, the Wardman Park 
Hotel in Washington, D. C., is operating a 
36-inch beacon of 10,000,000 candlepower, 
rotating at two revolutions per minute on 
the roof of its building. In conjunction 
with this light there is a directional projec- 
torof8,000,000 candlepower pointing south- 
east to Bolling Field, one of Washington’s 
best known fields. 


A Successful Metal-Clad Airship 


"TBE metal-clad airship built by the Air- 

craft Development Corporation of De- 
troit has recently made several successful 
flights, while Dr. Eckener in the Graf 
Zeppelin has completed his stupendous 
journey around the world. These two 
events have greatly encouraged, and rightly 
so, the supporters of the airship, and plans 
for transoceanic services by airship, partic- 
ularly from San Francisco to Hawaii, are 
being actively discussed. At a _ recent 
dinner in New York City, considerable 
progress was made toward the formation 
of an airship line. Such interests were 
represented as the Goodyear-Zeppelin 
Corporation, the Zeppelin Corporation of 
Germany, the Dollar Steamship line, and 
the two great banking houses of Lehmann 
Brothers and G. M. P. Murphy and Co. 

Arguing from the fact that all engine 
structures pass from such materials as 
wood to the engineering metals, many au- 
thorities are of the belief that airships will 
likewise in similar fashion pass from a 
fabric covering to a metal covering. Carl 
B. Frietsche, President of the Aircraft 
Development Corporation, recently made 
a splendid statement of this viewpoint 

Strange to say, the idea of a metal- 
covered airship is not at all new. In the 
latter part of the 19th Century, an Austrian 
named Schwarz actually built, in Berlin, 
a rigid airship covered with thin aluminum. 
It was 155 feet long, with a maximum diam- 
eter of 44 feet, and a displacement of abou 
130,000 cubic feet. In 1897 this somewhat 
crude airship was carried by the wind to 2 
forced landing and was badly damaged. 

For some time the idea of a metal-cov- 
ered airship was dormant until, in 1921, 
Ralph H. Upson, a well-known airship 
designer, undertook the design of a metal- 
clad airship, with vastly improved techni- 
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The ZMC-2 metal-clad dirigible: At 1 is a side view showing the control 


fins; 2 illustrates how the ship was built in sections; the control car and engine 
mounting are shown in 3; 4 is an interior view; and 5 is the riveting machine 


cal methods to draw upon. In 1922 the 
Aircraft Development Corporation was 
formed by a group of prominent Detroit 
business men to put Upson’s ideas into 
practice. 

For five years preliminary research and 
experimentation was undertaken at a cost 
of 300,000 dollars. 

The fundamental principle of the metal- 
clad differs radically from that of the 
Zeppelin type. In the Zeppelin the girders 
are responsible for the bending strength, 
and shear stresses are carried through a 
complex system of diagonal wiring in the 
planes of the ship’s surface. The fabric 
covering serves mainly to fair the surface 
and to resist the outer pressure in flight. 
In the metal-clad the shear stresses and, 
to a large extent, the tensile stresses are 
carried in the metal covering, the plating 
of which also reinforces the internal frame 
members. Thus the principle of the metal- 
clad, at least in theory, promises a saving 
in structural weight. (See also May and 
September 1926 issues of SCIENTIFIC 
AMERICAN for information on metal-clad 
airships. The Editor.) 

Mr. Frietsche makes out a very good 
case for the possibility of weight saving by 
pointing out that the surface of the fabric- 
covered ship consists of five layers (ex- 


clusive of framing); namely, from outside 
to inside: Outer fabric cover with doped 
coating; shear wiring; gas pressure wiring; 
cord netting; gas-cell fabric lined with 
gold-beater skin. 

These five layers collectively perform 
the functions of fairing the surface; pro- 
tecting against the atmosphere; transmis- 
sion of tensile stresses; accommodation of 
pressures; retention of buoyant gas. 

In the metal-clad the single metal sur- 
face performs all these five functions. 

The supporters of the metal-clad also 
claim the following advantages with much 
plausibility: Increase in fireproofing; bet- 
ter weatherproofing; greater durability; 
economy in use of gas and ballast. 

It remains to be seen whether the dura- 
bility of thin metal sheets will be greater 
than that of fabric. If proper protection 
against corrosion is secured, we believe that 
the metal covering will indeed be more 
durable. Also, the permeability to gas of 
the metal is very much better than that of 
the gas cells made of gold-beater skin. 
The builders of the Zeppelin type have 
powerful arguments in opposition, but the 
metal-clad looks very promising. 

Another interesting development of the 
Aircraft Development Corporation was in 
the production of special riveting machin- 


























ery for uniting the very thin metal sheets 
composing the skin. 

This machinery has successfully driven 
about 3,500,000 rivets of .035 inches di- 
ameter with only one third of one percent 
defective rivets. In its operation three 
strands of wire are fed like thread into the 
machine and three rows of rivets are 
“sewed”? simultaneously. The machine 
shears off the wire, the tiny wire sections 
are punched through the two sheets of 
metal to be connected and revolving cams 
head-up the rivets. The spacing of the 
rivets is also automatic. With this riveting 
machine two men are able to accomplish 
as much work in a given time as 128 men 
working by hand, and 135 rivets are in- 

(Please turn to page 454) 
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Chemistry in Indust 
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Advances Made in Industrial and Experimental Chemistry 

Cheap Aluminum Chloride pany is manufacturing it at Port Arthur, briquets are then charged to the chlorinat- 
Now Available Texas, from bauxite ore and chlorine, atthe ing furnaces. 
— ; rate of 75,000 pounds per day and at a The largest of the furnaces has a capacity 
IFTY years ago, the French chemist ost that permits its sale in carload lots of 40,000 pounds of aluminum chloride per 
Friedel and his American associate 


Crafts began performing miracles of or- 
ganic synthesis by the use of aluminum 
chloride. The reaction, since known by 
their names, has been a useful laboratory 
tool for the organic chemist ever since, 
but the accomplishments were limited to 
operations on a test-tube scale because of 
the prohibitive cost of aluminum chloride. 
The announcement of its successful manu- 
facture by a process that puts aluminum 
chloride in a. class with the cheapest heavy 
chemicals has been hailed by the American 
Institute of Chemical Engineers as a de- 
velopment of outstanding interest to the 
chemical industry. 

As Chemical and Metallurgical Engineer- 
ing says editorially, ‘‘Dr. A. M. McAfee’s 
modest recital of the 15 years spent in per- 


fecting the commercial production of 
aluminum chloride is a classic story of 
patient, persistent chemical engineering 


development. His audience at the Phila- 
delphia meeting of the American Institute 
of Chemical Engineers was quick to ac- 
claim it as an outstanding achievement, 
although, obviously, it is still too soon to 
gage its full significance. In the oil in- 
dustry, to be sure, the McAfee processes 
for producing gasoline from high-boiling 
petroleum oils and for refining lubricating 
oils at moderate temperatures have long 
demonstrated their worth in the Gulf re- 
finery. The scale of operations there may 
be judged from court records showing that 
the company has spent approximately 
4,600,000 dollars on the aluminum chloride 
division of its Port Arthur refinery. Two 
carloads of Arkansas bauxite and two car- 
loads of Louisiana salt are said to be con- 
sumed each day in the aluminum chloride 
plant.”’ 

In the dye industry the potentialities of 
cheap aluminum chloride are enormous. 
It is no exaggeration to say that dozens of 
well established processes may be revolu- 
tionized by the ready availability of the 
useful reagent. 

Said Dr. McAfee, “‘In 1913 I purchased 
a few pounds of aluminum chloride for 
$1.50 per pound. Six weeks were required 


at five cents per pound.” 

Details of the present process, which has 
been operating successfully for several 
years, are as follows: Crude bauxite ore is 
calcined in an internally heated rotary 
kiln at about 1800 degrees, Fahrenheit, to 
drive off the moisture. From the kiln the 
bauxite is delivered by belt conveyor and 
bucket elevator to a weighing hopper, 





day. It has an inside diameter of five feet, 
and the shaft is 20 feet in height. A blast 
of air is introduced near the bottom and 
also halfway up the shaft for about 15 
minutes, at the end of which time the 
charge of briquets will have been heated 
to the desired chlorinating temperature, 
approximately 1606 degrees, Fahrenheit. 
The door is then closed, and chlorine is 





Electrolytic cells in which chlorine is generated from salt for use in the 
manufacture of commercial aluminum chloride, used in the dye industry 


where is added a good coking coal in the 
proportion by weight of approximately 
three parts of bauxite to one part of coal. 
The mixture of bauxite and coal is then 
put through a pulverizer in which the two 
solids are ground to a powder. From here 
it is directed to overhead hoppers which 
feed into mixing vats to which is delivered 
a liquid binder, such as wax tailings or 
melted asphalt. The mixers discharge 
automatically into machines which press 
the bauxite, coal, and binder into briquets 
under a pressure of 3000 pounds per square 
inch. Each briquet weighs approximately 
two pounds. The briquets are preheated 
to approximately 1500 degrees, Fahrenheit, 
driving out the volatile matter in the coal. 
This leaves a hard briquet composed of 
approximately 82 percent bauxite and 18 


admitted through inlets near the top. 
The chlorinating process requires from 
eight to ten hours. Through an outlet near 
the bottom of the furnace, the aluminum 
chloride passes to condensers. 





Australian Motorists to Use Gasoline 
< Mixed with Alcohol 


NEW company known as National 

Power Alcohol Company has been 
founded in Australia, with a capital of 
250,000 pounds of which half is in the hands 
of the Distillers’ Company and the other 
half in the hands of Australian interests. 
The product of the company is to be a new 
motor fuel composed partly of alcohol. A 
factory is being built at Mackay, North 
Queensland, and others will be built later 









































































to get it. Today the Gulf Refining Com- percent carbon. The hot carbonized at Townsville and Cairns. The alcohol will 
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Diagram of equipment and steps in the process for making aluminum chloride 
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For trucks in the city, 
for tractors in the country 
.. this grainless wood board 


This grainless wood board, Masonite Presdwood, has hundreds of uses in industry and building. 
It does not crack, split or splinter, is almost impervious to moisture and highly resistant 
to warping and buckling. Is naturally beautiful; takes any finish. Production costs often 
drop off sharply when Presdwood is used. Samples to try out will be gladly sent on request. 


Seen by thousands every day, 
a modern motor truck in city 
service portrays on its paneled 
sides of Masonite Presdwood 
an attractive sign which adver- 
tises the truck owner’s business. 























Out on some windswept farm 
the operator of a toiling trac- 
tor is perfectly protected from 
flying sand and driving rain by a cab which is 


} 2 . 
made of this same grainless wood. 


FOR MOTOR 
TRUCK PANELING 


1 


In one case Presdwood is used for its strength, 
smooth surface and ability to take any paint 
finish. In the other it is employed for its resist- 
ance to moisture and the sturdiness which en- 
ables it to withstand the hardest kind of usage. 


Has Hundreds of Uses 


These qualities of strength and beauty, as well as 
the workability of a grainless board that does not 
crack or split, have made Masonite Presdwood 
the chosen material for hundreds of. manufac- 
tured articles. It is used for bedroom screens 
and radio cabinets, clothes hampers and bread 
boxes, breakfast nooks and kitchen cabinets. 
Because of Presdwood’s smoothness and 
strength it is ideal for work-bench tops, ice box 
paneling, cupboards and shelving. It makes core 
trays in foundries, starch trays in candy fac- 
tories; is employed for its moisture resisting 
ability in the construction of campers’ tables, 
speed boat hulls, highway markers and outdoor 
signs of all kinds. In fact there seems to be no 
limit to the many uses for this grainless wood. 





Mas onite 


PRESDWOOD 


Made ly the makers of 
MASONITE STRUCTURAL INSULATION 


GEG U.S Pat 


In the building industry, 
Presdwood is being used in 
ever increasing quantities. It 
panels fine homes and the more 
modern buildings, takes any 
commercial finish. In concrete 








construction, Presdwood is of- 
ten used to line the forms, for 
it produces such a_ perfect 
smooth surface that the need of hand smoothing 
is practically eliminated. 


FOR STURDY 
TRACTOR CABS 


Liked by Mechanics Everywhere 


Presdwood has made friends in factories because 
of its workability, for skilled artisans, familiar 
with every type of material, have been won over 
by the ease with which Presdwood can be 
punched, sawed, milled, or sanded. This grain- 
less wood cuts production costs by eliminating 
the waste and costly rejections which result from 
defective material. Where handy men make 
things around the home, Presdwood is equally in 
demand, for anyone who uses tools instantly 
recognizes the possibilities of a grainless wood 
board that neither cracks, splits nor splinters. 

Factory executives, builders and home owners 
should read the Presdwood booklet which tells 
how Presdwood is made, lists eighty of its many 
uses and gives instructions for applying many 
types of finishes. A copy of the booklet will be 
sent promptly on request. 


MASONITE CORPORATION 
Dept. 743, 111 West Washington Street 


Chicago, Illinois 


ore. 
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be produced from molasses by fermentation 
and freed from water by a speciai process, 
in order that it may be readily mixed with 
gasoline, forming a mixture of 15 percent 
of alcohol and 85 percent of gasoline. This 
mixture will be put on the market as a 
motor fuel under the name ‘“‘Shellkol,’”’ the 
necessary gasoline being supplied by the 
Shell Company, which will also take charge 
of the marketing. 





Skyscrapers Rest on Lead Mattresses 
W E ordinarily think of skyscrapers as 

built of steel and concrete, and not 
many people realize that occasionally con- 
siderable quantities of lead are used in their 
construction. Lead ‘‘mattresses’’ are used 
to act as shock absorbers between the 
foundations and the steel framework of 
skyscrapers. In one building in New 
York about 55 tons of lead appears to 
have been used for this purpose, 

Another new use for lead is developing 
in the pigment field where a new lead 
preparation called ‘‘subox’”’ has been in- 
troduced. This preparation, which consists 
of very finely divided particles of lead 
suboxide suspended in linseed oil, can be 
sprayed or applied with a brush upon any 
surface. After being applied it undergoes a 
slow transformation, resulting in a film of 
metallic lead held firmly as a protective 
coat by the oxidized oil. 





Producers Censured for High Cost 
of Radium 


HARGING that greed for profits on the 

part of the producers of radium is 
withholding full benefit of radium treat- 
ment from cancer patients, Industrial and 
Engineering Chemistry presents a dramatic 
indictment on the editorial page of a recent 
issue. 

‘Universal agreement as to the efficacy of 
radium in therapeutics is not to be ex- 
pected,’ says the writer, ‘but there is a 
considerable body of authoritative opinion 
to the effect that radium, when used skill- 
fully and in sufficient quantity, still offers 
the best means known for the treatment of 
certain types of cancers, to mention but 
one important application relating to the 
maintenance of health and the defeat of 
disease. Where radium has failed authori- 
ties tell us the cause has more frequently 
been the insufficient quantity of the radium 
salts available than any other reason. 








Bins in which salt is stored, awaiting electrolytic treatment 


These quantities have remained small 
because of the high cost, requiring too 
large an investment for most users. 

“Among those prominently identified 
with the study and production of radium 
is R. B. Moore, now Dean of Science at 
Purdue University. We quote a recent 
letter from Doctor Moore: 

*“*When radium was made from 2 per- 
cent ore it sold for about 110,000 dollars 
per gram of element. At the present time, 
made from 40 percent ore, it is selling in 
retail quantities for 70,000 dollars per 
gram. The wholesale price in large quanti- 
ties purchased direct from the Belgian com- 
pany is from 50,000 dollars to 60,000 dollars 
per gram. 

““*The actual costs of the company for 
producing radium are not known, but it 
should be very easy to obtain this rare ele- 
ment from 40 percent ore for about 10,000 
dollars per gram, exclusive of mining costs 
and overhead. 

***Meanwhile, thousands of cancer pa- 
tients are dying every year who do not have 
an opportunity of being treated by radium 
which, at the present time, is the only suc- 
cessful treatment for cancer outside of an 
operation. A larger production anda much 
wider distribution would mean an addi- 
tional number of lives saved.’ 

“While the belief that the Belgian Congo 
contains great quantities of orefrom which 
radium can be extracted and that these de- 
posits are now hidden in order to maintain 
high prices may be erroneous, nevertheless 
it is known that the one or two outside men 
who have been permitted to visit the mines 
did so only after making solemn promises to 
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maintain secrecy. We are informed by one 
who visited the plant in the early days that 
the cost at that time was not over 5,000 
dollars per gram of radium. 

“The maufacturers and producers of 2 
luxury may ask a price which returns an 
unreasonable profit and no one complains 
seriously, for we can dispense with luxuries. 
A hoarder of food who endeavors to ex- 
tract a fabulous profit for a necessity would 
be given no mercy. What shall be said 
then of a company which, although number- 
ing among its stockholders citizens of other 
lands, is nevertheless controlled by those 
identified with a country which sought and 
was given the help of the world, and which 
now demands the utmost the traffic will 
bear for a material which to many means 
the difference between life and death?” 





New Heat-Resistant Alloy 


HE development of a ferro-chrome al- 

loy that will repeatedly withstand 
working temperatures in excess of 2000 de- 
grees, Fahrenheit, in contact with molten 
metal, was recently announced by Alex- 
ander Forward, managing director of the 
American Gas Association. Formerly, 
crucibles had a life of only about 15 or 20 
heats, but a single retort made from the 
new alloy has already served for more than 
250 heats and is apparently none the worse 
for wear. 

The research work in connection with 
this new ferro-chrome alloy is only partially 
completed and it is expected that another 
year will be required to develop an alloy 
that will meet all the requirements of the 
brass furnace. This investigation is being 
conducted by the American Gas Association 
in collaboration with the American Gas 
Furnace Company, of Elizabeth, New Jersey. 





German Chemist Tames Nitroglycerine 


I TITROGLYCERINE is’ notoriously 

“skittish” and because of its tendency 
to “‘fly off the handle” on the slightest prov- 
ocation, its use has been limited in many 
fields. Up to now, nitroglycerine prepara- 
tions have been prohibited for military 
uses because of their great sensitivity, but 
Dr. A. Stettbacher of Zurich, has succeeded 
in making a mixture of 20 percent nitro- 
glycerine and 80 percent pentaerythrite- 
tetranitrate which may remove this diffi- 
culty. The compound is called Penthrinit 
and has extraordinary explosive powers, 
besides its stability to shock. Its coming 
popularity is further promised by the rela- 
tive economy of production by standard 
electrochemical means. 
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Piles of bauxite ore, from which is derived aluminum chloride 
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Healing by Music 











The Western Electric Music 
Reproducer, ever ready to pro- 
vide entertainment from phono- 
graph records, 


Modern hospitals put the Western Electric 
Public Address System on staff 


Music hath charms—and healing powers. Lucky is the 
hospital patient whose convalescence is cheered and hastened 
by entertainment through the Western Electric Public Address 
System. 

It amplifies and distributes sound to all parts of the hes- 
pital by means of loud speakers in private rooms and tele- 
phone headsets in wards. And patients can listen to radio 
broadcast, or entertainment put into a microphone in the 
building, or phonograph records played on the Western 
Electric Music Reproducer. 

Here then is a soothing bedside visitor always on hand at 
the right moment. 

The Western Electric System has many advantages which 
appeal to progressive hospital managements. Architects and 
engineers value it because it is electrically reliable, made by 
the makers of your telephone. 

To hospitals, hotels, schools, amusement parks and com- 
munities, it offers new opportunities for service to their public. 














Now all can hear in the hotels’ large 
meeting rooms. 








Dancing to the Music Reproducer at 
restaurant or country club, 














The school principal can, by loud 
Speaker, address all rooms at once. 


Western Elecfric 


PUBLIC ADDRESS AND MUSIC REPRODUCTION SYSTEMS 


DISTRIBUTED BY Graybar Electric Company 4 4 4 4 OFFICES IN 72 PRINCIPAL CITIES 
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~The Month in Medical Science 


Progress in the Medical and Surgical Fields 


By MORRIS FISHBEIN, M. D. 


Editor of the Journal of the American Medical Association and of Hygeia 








Tobacco Smoking 


R. WINGATE M. JOHNSON of 
North Carolina, who does not himself 
smoke but who lives in a neighborhood 
where much tobacco is produced, called up 
1000 men whose names were in the tele- 
phone book and had his friends in four 
other cities in that vicinity do the same 
thing to find out how many of the men 
smoked. Eight hundred and eighteen of 
them did. Out of 60 fatal cases with angina 
pectoris, 70 percent were found to be 
smokers, 30 percent were non-smokers. 
The average age at death of the smokers 
was 61.3 years and of the non-smokers 62.5 
years. Thus 70 percent of people with 
angina pectoris were smokers and 81 per- 
cent of the male population were smokers. 
There are some people in whom moder- 
ate smoking causes attacks of pain in the 
heart similar to those associated with an- 
gina pectoris. This, however, is not true 
disease. 

Doctor Johnson looked particularly into 
the charge that tobacco smoking by women 
during pregnancy and by nursing mothers 
was injurious to their offspring. He cites 
the records of five women who smoked 
freely through pregnancy and afterwards 
nursed their babies successfully for many 
months. 

The blood pressure of 150 adult male 
smokers was 128.23 systolic and 78.87 di- 
astolic. Among non-smokers, the average 
systolic pressure was 129.64, the diastolic 
79.23. The non-smokers weighed about 
three pounds less on an average than the 
smokers. 

Thus Doctor Johnson concludes that 
tobacco smoking has apparently no per- 
manent effect on the blood pressure, that 
there is no foundation for the public belief 
that smoking decreases the weight, and it 
does not seem to be well established that 
smoking bears a definite relationship to 
angina pectoris. The chief bad effects 
produced by tobacco smoking, even in 
moderation, are irritations of the lining of 
the throat. 





Iodine Surveys 


HE value of small doses of iodine for 

the prevention of goiter has now been 
fully demonstrated. Through the com- 
bined efforts of investigators numbers of 
dissimilar diseases have been related to a 
deficiency of iodine in the food. The de- 
ficiency of iodine in the food is definitely 
related to the lack of iodine in the rocks 
and the soil from which the food comes. 
Simple goiter in man occurs in definite 
areas in relationship to the amount of 
iodine in the soil. Our eastern seacoast is 
comparatively free from the disease, while 
our Great Lakes region and the Northwest 
have much of it. While it is not certain 
as to just how the iodine acts to prevent 
the disease, it is generally believed that it 
has an influence on the thyroid gland and a 
prolonged deficiency of iodine results in 
enlargement of the thyroid, this enlarge- 


ment being called goiter. While the re- 
quirement of the body for iodine is very 
small, even this small amount seems to be 
unavailable in many places. 

In 1923, Dr. J. F. McClendon studied 
the iodine content of drinking water from 
various parts of the country in relation to 
the amount of goiter among recruits in the 
United States Army coming from various 
districts. He showed a definite correlation 
in this way. Recently surveys have been 
made of the soil of Nebraska and of South 
Carolina, which indicates that Nebraska 
water supplies in general contain sufficient 
iodine for the maintenance of thyroid 
equilibrium and that Nebraska food ma- 
terials are not low in iodine content. 
Nebraska is apparently one of the non- 
goitrous states. An iodine map of Ne- 
braska based on analyses of drinking water 
shows how the various portions of the 
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on analyses of the drinking water 


state vary in relationship to the availa- 
bility of this substance. 

The legislature of South Carolina created 
a commission and provided funds for 
making studies of the mineral elements of 
foods grown or produced in that state. 
The laboratory of the Medical College of 
the State of South Carolina has been inves- 
tigating the subject with relationship to 
iodine. The accompanying table gives 
the iodine content of some South Carolina 
vegetables as compared with those coming 
from California and Oregon: 
Iodine Content of Some South Carolina 

Vegetables Compared with Results Pub- 

lished by McClendon for Vegetables 


Produced in California and 
Oregon* 
South 
Carolina California Oregon 
Analyses Analyses Analyses 
by Rem- by Mc- by Mce- 
ington Clendon Clendon 
String beans......... 429 — 29 
Beets «ade, 8.0 19 
Carrots cae Se 8.5 2.3 
Lettuce... . 754 “4 wa 
Peas ; . 197(ripe) 8.4 (green) im 
Potatoes a 211 aor ae 
Spinach . 694 26.0 19.5 
Soup vegetables aig sain 13.5 
Squash (summer) oe 886 ine ae 
Sweet potatoes....... 98 ae 
Tomatoes cox aoe 17.5 
Asparagus......... 285 12.0 
Cabbage 336 ane 
Cucumbers . $23 sin 
eer 338 nies 


*The tables are reproduced from a paper entitled 
“The Potato as an Index of Iodine Distribution,” 
by Roe E. Remington, F. Bartow Culp and Harry 
von Kolnitz, read before the Section of Agricultural 
and Food Chemistry of the American Chemical 
Society, Columbus, Ohio, May 1, 1929. The results 
in these tables are given in terms of parts per billion 
of iodine in the dried vegetable. 


There is shown to be a definite correla- 
tion of iodine content with distance from 
the sea. The preliminary analyses indicate 
also that foods rich in iodine are rich in 
iron and manganese. 





Ringworm of the Feet 


DISTURBANCE which is causing in- 

creasing concern to physicians is the 
ringworm of the feet which has been ex- 
ceedingly prevalent in the United States in 
recent years. The spread of the golf club, 
the gymnasium, the swimming pool, and 
similar places where men, women, and 
children walk about barefoot apparently has 
led to a wider dissemination of the organism 
that attacks the skin between the toes and 
produces itching, exudation of fluid, and 
maceration of the tissue. 

Physicians in charge of the health of stu- 
dents in the University of California made 
a survey of the feet of students in that insti- 
tution and found that 78 percent of the men 
and 17 percent of the women had ringworm 
of the feet. Moreover, almost 10 percent 
of the men had an extension of the ring- 
worm to the thigh or groin. The investi- 
gators explained the difference in percentage 
of infestation between men and women, in 
this particular case, by the fact that women 
students and attendants are obliged to pro- 
vide and wear rubber shoes and under no 
circumstances are permitted to walk in bare 
feet on the floors of showers or runways in 
the swimming pool or gymnasium. The 
men, however, occupy an antiquated gym- 
nasium and constantly walk about in their 
bare feet. 

They also believe that women students 
have less ringworm of the feet than men be- 
cause their habits are cleaner, they observe 
a higher type of personal hygiene, they per- 
spire less than men, and they wear lighter 
low shoes. 

The authorities caution men particu- 
larly against drying the thighs with a towel 
after it has been used to dry the feet. 





Radioactive Waters 


HE sufferer with chronic rheumatism 

is notoriously a victim for all sorts of new 
cures. The disease is chronic and tends to 
get better and worse at intervals, and so 
each new cure seems to bring about im- 
provement. Among the various devices 
that have been particularly vaunted in 
recent years are apparatus of all kinds con- 
taining or alleged to contain radium. In 
a recent consideration of this subject, The 
Journal of the American Medical Associa- 
tion has said: 

““Whenever a new substance is identified 
by the research of chemists, whenever a 
new force is developed through the in- 
vestigations of the physicists, whenever a 
philosopher propounds some new concept 
in the field of thought or mental activity, 
an inspired charlatan or promoter is likely 
to seize on the substance, the device, or the 
idea and exploit it for the cure of disease 
as a means of personal gain. The history 
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of medicine is replete with records to sub- 
stantiate this statement. Gold cures, 
electric cures, magnetic cures, radium cures, 
and cures by all sorts of means of re-en- 
forcing the power of suggestion, have been 
collected by the hundreds, and their names 
carefully indexed in the files of the Bureau 
of Investigation of the American Medical 
Association. 

‘‘Not many years have passed since the 
Council on Pharmacy and Chemistry, bas- 
ing its decision on the then available evi- 
dence, admitted to New and Nonofficial 
Remedies various preparations containing 
in solution radium or radium emanation 
(radon), and various devices for causing 
radium emanation to pass into drinking 
water. True, the evidence was not ex- 
tremely well controlled or profuse in 
amount, but there seemed to be a demand 
by physicians for such preparations and 
the Council considered it worth while to 
set up at least minimum standards of 
radium content or radium activity. Ac- 
tually, innumerable preparations were on 
the market which contained insufficient 
radium to have any demonstrable effects. 
There were jars for conferring radio ac- 
tivity on the waters they contained with 
not enough radium in the walls of the jars 
even slightly to agitate the leaf of an elec- 
troscope. A considerable period of time 
has elapsed since such preparations first 
became available. The evidence in sup- 
port of the contention that radioactive 
drinking waters are useful for the control 
of disease or for the benefit of human 
health has not been profuse in amount or 
inspiring in scientific value. Indeed, a 
survey of more recent publications in- 
clines to a dismissal of the entire matter as 
unproved and unsubstantiated. For this 
reason no doubt, the Council on Pharmacy 
and Chemistry has issued the following 
Statement: 

‘From an examination of the avail- 
able evidence, it appears that the 
value of the internal use of radium 
solutions or of water containing radon 
in chronic arthritis, gout, neuritis 
and high blood pressure is not demon- 
strated by controlled clinical evidence; 
that in spite of many years of trial, 
acceptable evidence has not become 
available and until such evidence does 
become available the Council has de- 
cided not to accept generators for the 
production of water charged with 


radon or radium solutions intended 

for intravenous use.’ 

“The announcement by the Council on 
Pharmacy and Chemistry disposes of the 
claims made for all sorts of solutions and 
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for the devices to be used in preparation 
of such solutions, whether they contain 
considerable amounts of radium or merely 
enough to confer activity resembling the 
flavor of chicken soup when the chicken 
has had to do double duty as fried chicken 
and chicken soup flavor. Today there are 
offered both to physicians and directly to 
the public solutions of radium and of radon, 
for drinking, for bathing, and for injection, 
with claims of virtue not only in the condi- 
tions mentioned in the report of the Council 
but also for anemia, rejuvenation, regenera- 
tion, leukemia, boils, blackheads, and 
pimples. 

“Rejuvenation has become a catchword 
for promoting all sorts of strange prepara- 
tions and apparatus. The venders capital- 
ize suppressed wishes and desires and ex- 
ploit all that the power of suggestion is 





| 
| 








— 


Shoe combining several good fea- 
tures, which was improperly fitted 





able to do for the impotent. This they do, 
let it be emphasized, whether or not the 
devices provide any considerable amount 
of radium activity. But the statement by 
the Council settles the matter regardless! 
In one of the dialogues of the two ‘Black 
Crows,’ Moran imitates the blowing of 
atrumpet. In mock agony Mack responds, 
‘Even if that was good I wouldn’t like it.’ 
Of the radioactive drinking waters it may 
now be said: ‘Even if they did have some 
radioactivity, there is no evidence that they 
would have any value.’ 


Right Shoe or Wrong Shoe 


|. geteaindiee the introduction of the 
automobile took the people off their 
feet, human beings still spend a consider- 
able amount of time in the upright posture 
and the weight of the body on the feet 
brings about all sorts of foot disorders as- 
sociated with vague pains and disturbances. 
Dr. A. J. Buka, in a recent issue of The 
Journal of the American Medical Associa- 
tion, says that this is very injurious to 
health, particularly after middle age is 
reached. In women, most foot disorders 
come from wearing short shoes with high 
heels because they still want to wear shoes 
which will make their feet seem smaller. 
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The effects of high heels are to push the 
toes to the front of the shoe, with the de- 
velopment of callous and hammer-toes. 
In men, the chief trouble comes from wear- 
ing shoes that are entirely out of shape with 
the lines of the foot. 

Doctor Buka suggests that the chief 
use of the shoe is protection and support 
with comfort and durability. Soft leathers 
are not recommended, since such shoes 
cannot be kept in good form. He recom- 
mends shoes with a semi-round or medium 
box toe with blucher type uppers, and an 
extra long counter whereby the shoe is 
made to fit better over the arch and instep. 
Close adjustment is brought about through 
snug fitting of the heel by tapering the back 
portion of the counter upward. The shoe, 
when laced, should not produce pressure 
anywhere beyond the joints of the small 
bones of the foot and there should be in this 
way freedom of movement of the toes. 

A built-in arch is helpful for some people. 
The extension sole helps the foot because 
the foot spreads when the person walks. 
For general usefulness, the oxford is pref- 
erable to the high top. Most of the au- 
thorities now recommend a rubber heel 
over leather, one inch to one and three 
eighths inches in height for men, and one 
and one quarter inches to one and three 
quarter inches for women. 

Tularemia in Russia 

INCE the time years ago when Dr. 

Edward Francis discovered that ‘‘deer- 
fly fever’ in the west was caused by a germ 
which transmits it to man through rats, 
squirrels, and rabbits, investigations have 
been carried out on this disease all over 
the world. The disease, generally known 
as tularemia, has been found in almost 
every state in the United States and many 
a person has been infected while preparing 
fresh rabbit meat for food. 

The records are now available of three 
extensive outbreaks of this disease in 
Russia. In the Russian cases the disease 
was brought about by the attempts of the 
peasants to catch water rats by throwing 
harpoons at them during the time of the 
flood. When the harpoon is withdrawn 
from the body, the blood of the animal runs 
out on the hands of the person and produces 
infection. 

It will be remembered that the United 
States Public Health Service warned people 
against eating fresh rabbit meat when the 
rabbit seemed lazy and disinclined to run. 
During the flood, it was the sick water 
rats that were more easily harpooned and, 
these were the ones most likely to spread 
tularemia. 
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At left: Types of shoes considered to be correct for good 
feet. A indicates shoes for women, and B are shoes for 
Above: These types of shoes are considered in- 
correct for the preservation of good feet. At A and A are 
shown the soles of mens’ shoes and at B are womens’ shoes 
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‘for heaven’s sake=— 


TAND UP 3 
STRAIGHT!” “™ 


OR centuries, irritated parents tired from the day’s work or quailing at the prospect of it, have 

been lying back in their favorite chairs and snarling at their offspring, for heaven’s sake to 

stand up straight’’—writes Armitage Whitman, M. D., in November HYGEIA, the health 
magazine of the American Medical Association. He goes on to ask— 





“How may we transform a round shouldered, pot bellied, hollow backed, knock kneed, flat footed child, into a self 
respecting physical and mental specimen that we can regard not only without a shudder but perhaps even with some 
degree of pleasure?” 

In “Proper Posture,” Dr. Whitman reveals a rare sense of humor and a delightful style He entertains you while 
laying down definite, concrete ways for obtaining and maintaining correct posture. His article, like all HYGEIA 
articles, is a treat for everyone who enjoys straightforward facts about health problems. 


November HYGEIA Brings These Features Too- 


“Diseases of Some Famous Characters of History” 


Caesar died a violent death in the chamber of the Roman Senate—Napoleon died from cancer of the stomach. 
But is there any proof that these two famous characters in history were epileptics? Contrary to general 
belief, George Washington did NOT die from diphtheria. What was his fatal illness? James O. Nall, M. D., 


answers these questions and gives other reliable information on“Diseases of Some Famous Characters of 


History,” in November HYGEIA. 
“The Sanity of the Criminal” 


3y an understanding of the individual offender, crimes are punished more suitably and society is 


2\ 
furnished with the maximum degree of protection. Enter the psychiatrist—the specialist in 
Introductory mental disorders who is performing a valuable service in criminal courts. | Winfred Overholser, 
\ M.D., psychiatrist in the Massachusetts courts, writes interestingly on a vital subject, ‘““The 
\ — Offer — Sanity of the Criminal. 
66 4 a 
% Control of Pernicious Anemia 
% N The germ of the idea of liver feeding in anemia dates back just one decade. From over 
73 » the butcher’s counter came the public’s first inkling of the use of liver in treating that 
é % \ insidious disease—pernicious anemia. In “The Control of Pernicious Anemia,” 
4 > . , . ° 
at % \ Julian W. Brandeis analyzes this dread malady and tells of the recent successful 
%& % 2 \ advances to combat it. 
% @ \ ae 
5 SN ssues _ In Addition 
% 4b % * HYGEIA for November is 
%, “S, Zp, \ packed from cover to cover 
22 B&B wv with timely, interesting articles 
eS S, \ or on the thing you value most of 
% 3 G ‘ all—health! You'll want_ this 
% % 4 N issue which contains besides = 
% %. SO above features and the regular — 
%s y N os Aim of 










Takes a Blood Count”, 


a oe e features and. th 

* as departments : 1€ oO 

; %e, \ $ OO ental Hygiene”, *Phthisiv 
‘ F os ° 99 ‘ANT he ; nckar 
‘ * 2 4 ‘ phobia”, “When the c Se 


% i] * New Foster Mother”, “Re- 
. > % trieving the Carrot, “Prince | 
%, 4% \ Slipshod and Doctor Tidy”, 
& & N “Simple Lessons in Human 
= * \ Anatomy — The Alimentary 
% %. \ Canal”, “How Undesirable Im- 
> % \ migrants Are Discovered”, etc. 
4% ©& \ Mail the coupon and $1.00 for 
oi * six months of HYGEIA. The 
% N To New magazine through which out- ‘900 
% \ standing os authorities a 
% I talk to you in the quiet of your 
¥ \ Subscribers own home, just as your — 
yhysician would if he had the 
% \ Only ‘Gan and opportunity. The. 
3 ‘ regular price of HYGEIA is 


‘ $3.00 per year. 
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Current Bulletin Briefs 


Short Reviews of Bulletins and Papers on Scientific and 
Allied Subjects, and Where to Get Them 








Aviation 

NEW REGULATIONS FOR AIRPLANE PILOTS 
should be studied by everyone connected 
with the aviation industry. The new regu- 
lations were prepared by the Department 
of Commerce in co-operation with the in- 
dustry to protect the flying public and aid 
the aeronautic industry by assuring com- 
petency of operating personnel. Depart- 
ment of Commerce, Washington, D. C.— 
Gratis. 





THE AIRPLANE, Technical Regulations No. 
1170-65 (20 cents), and AIRSHIP MOORING 
DEVICES, Technical Regulations No. 1170- 
266 (five cents), are recent publications of 
the War Department’s Air Corps, of in- 
terest to civilian and commercial flyers and 
others interested in aeronautical develop- 
ments and official regulations. United 
States Government Printing Office, Washing- 
ton, D. C. —Cost noted above. 





AERIAL PHOTOGRAPHIC SURVEYS IN SOUTH- 
EASTERN ALASKA, Bulletin 797-E of the 
United States Geological Survey, is a com- 
petent description of the aerial mapping 
operations of the government geologists, 
with the co-operation of the Navy Depart- 
ment, Forest Service, Bureau of Fisheries 
and other bureaus interested in the project. 
United States Government Printing Office, 
Washington, D. C.—15 cents. 





Industry 


REPORT OF THE ENGINEERING FOUNDATION 
shows the progress made by the joint re- 
search organization established in 1914 by 
the American societies of civil, mining, 
mechanical, and electrical engineers. En- 
gineering Foundation, Engineering Societies 
Building, 29 West 39th Street, New York.— 
Gratis. 





AMERICAN STANDARDS YEAR BOOK FOR 
1929, shows important developments in the 
national standardization of almost every 
major American industry. The review 
covers mechanical, electrical, building, 
transportation, mining, textile, and many 
other industries. American Standards As- 
sociation, 29 West 39th Street, New York 
City—Gratis. 





AMERICA’S NEW FRONTIER is the title of an 
industrial study which shows the growing 
importance of small towns and the trend 
toward decentralization of industry, due 
in part to the availability of electric power. 
Middle West Utilities Company, Chicago, 
Illinois—Gratis. 





FERTILIZER, Bulletin No. 36 of the series 
entitled “‘Commodity Prices in their Rela- 
tion to Transportation Costs,” deals 
primarily with prices paid by farmers for 


fertilizer, the frieght rates for same, and 
general facts regarding the economic phases 
of the fertilizer industry. Bureau of Rail- 
way Evonomics, 1024 Transportation Build- 
ing, Washington, D. C.—Gratis. 





ANNUAL STATISTICAL REPORT OF THE 
IRON AND STEEL INSTITUTE contains the 
statistics of the iron and steel and allied in- 
dustries of the United States and Canada 
for the year 1928 and preceding years. 
American Iron and Steel Institute, 75 West 
Street, New York City—Gratis. 





Wood 


Woop F.oors is a brochure prepared to 
inform the home owner or prospective 
home builder about popular designs and 
architectural treatment for residential 
floors. It is handsomely illustrated with 
photographs showing representative floors 
in well-designed homes. National Lumber 
Manufacturers Association, Transportation 
Building, Washington, D. C.—Gratis. 





PROTECTION THROUGH SELECTION is a 
brief presentation of salient facts concern- 
ing hardwood lumber specifications, show- 
ing advantages to be secured by the use of 
hardwoods of uniformly fine texture and 
close grain. Appalachian Hardwood Club, 
Southern Railway Building, Cincinnati, 
Ohio—Gratis. 





WEATHERING EFFECTS THAT PAINT RE- 
TARD tells by means of pictures the story 
of unprotected wood exposed to the 
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Comparison showing the effect of 
the weather on wood protected 
with paint and a similar sample 
left unprotected, aged prematurely 
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weather. Forest Products 
United States Forest Service, 
W isconsin.—Gratis. 


Laboratory, 
Madison, 





THE STRENGTH OF NORTH AMERICAN 
Woops, Department of Agriculture Mis- 
cellaneous Publication No. 46, by H. S. 
Betts, is a study containing handy refer- 
ence tables showing the strength of 129 
different species of woods growing in the 
United States. The report is based on the 
results of about 130,000 tests made during 
the past 15 years at the Forest Products 
Laboratory in Wisconsin. United States 
Government Printing Office, Washington, 
D. C.—Five cents. 





PAINTING AND VARNISHING is a guide book, 
beautifully illustrated in color, for assisting 
the home owner interested in preserving 
and beautifying his house by the use of 
paint, varnish, lacquer, and enamel. The 
booklet covers every phase of the subject, 
and the suggestions given are reliable, un- 
biased, and in good taste. Save the Surface 
Campaign, 18 East 41 Street, New York 
City—Gratis. 





THE GLUING OF Woop, by T. R. Truax, 
(Department of Agriculture Bulletin No. 
1500) has been published for the purpose 
of bringing together essential information 
about glues and gluing, to set forth im- 
portant principles of control in gluing 
operations, and to describe methods that 
have proved successful in commercial 
practice. United States Government Prir?- 
ing Office, Washington, D. C.—25 cents. 





Miscellaneous 


REVEALING THE TECHNICAL ASCENT OF 
MAN IN THE ROSENWALD INDUSTRIAL 
MUSEUM, by Waldemar Kaempffert, is an 
interesting description of the place of the 
industrial museum in our present civiliza- 
tion. The famous Deutsches Museum is 
described, and figures in numerous illus- 
trations. The paper is a reprint from the 
Scientific Monthly for June 1929. Museu 
of Science and Industry, Chicago, Illinois— 
Gratis. 





REPORT OF THE NATIONAL COMMITTEE ON 
CALENDAR SIMPLIFICATION, recently sub- 
mitted to the Secretary of State, contains 
this comment by Arthur M. Hyde, Secre- 
tary of Agriculture, “The report impresses 
me as a comprehensive survey of the public 
sentiment in the United States on the re- 
form of the calendar. It seems the time is 
near at hand when the adoption of one 
simple universal calendar by all the na- 
tions of the earth will confer important 
benefits upon all humanity and our poster- 
ity.” Mr. George Eastman, Chairman, 343 
State Street, Rochester, New York—Gratis. 
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Perkins’s Metall wtors—which in this case are bei 
el f fame from a 


Suppose if you had a bad cold you were liable 


to be put in a hospital bed with four or five 
other people—dying, perhaps dead, of 
everything from typhus to childbirth. 


Suppose when you had a slight wound 
the doctor poured boiling oil in it to avoid 
infection. 


Suppose during an operation you were held 
struggling on a table by burly attendants 
instead of being given an anaesthetic. Sup- 

pose when you fell ill your doctor dosed you 
with antimony, bitters, rock salt, violets, 
beet root, cinnamon, cochineal and aloes— 
and plastered you with Burgundy pitch and 
pigeon dung. 


Horrible Suppositions—yet all these things 
and many more might have happened to you 
in the days before medicine and surgery be- 
came what we know them as today. The 
strange and terrible story of the attempts at 
curing mankind has been finally set down in 
one of the most fascinating books ever 
written for the general reader. 


DEVILS, DRUGS 
and DOCTORS 


by Howard W. Haggard, M. D. 


Professor of Applied Physiology at Vale University 
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Lint question 


Now for the first time you can read the 
fabulous story of medicine, written so that 
you can easily understand it, in one volume 
by one of the greatest authorities on modern 
medicine. 


You can read of the extraordinary medical 
and surgical practices of other ages—in 
Egypt and Greece, in E urope of the Middle 
Ages, the Renaissance and the earliest days 
of modern medicine—all the superstitions 
and horrors from which we have finally been 


freed. 


Illustrated with 150 old engravings and 
woodcuts—alone worth the priceof the bbok— 
this extraordinary account of the conquest of 
superstition in medicine will enthrall you 
throughout with its wealth of anecdote and 
out-of-the-way information. Thousands of 
facts you never dreamed of are assembled 
before you—things you should know your- 
self—many things you would like to be able 
to talk about. Sign the coupon now and get 
the book for five days’ free examination. 


FREE EXAMINATION COUPON 








HARPER & BROTHERS 
49 East 33rd Street, New York City 
Send me for 5 days’ free examination one copy of 
DEVILS, DRUGS AND DOCTORS, $5.00 
0 I will remit $5.00 within 5 days, or return the book. 


0 I enclose check. O Send C. O. D. 


Address... 
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The Amateur Astronomer 








REVIOUS to the publication of ‘‘Ama- 

teur Telescope Making,”’ in 1926, there 
were a few amateur workers who, however, 
were mainly without adequate instructions. 
Thus their work was greatly prolonged. 
One of these was Mr. E. H. Morse, 2401 
Mar Vista Avenue, Altadena, California, 


- - = - 





Mr. Morse and his trim observatory 





who in sending in a description of his tele- 
scope emphasizes the fact that his early 
work would have been made easier and 
shorter if he had possessed good instruc- 
tions. Mr. Morse, who is a printer, sends 
us his story already set up in type and 
printed in galley form. 

“‘T have been interested in astronomy and 
telescope making for many years,’ he 
writes. ‘‘My early attempts at the latter 
were amusing but instructive failures. All 
this was changed, however, when I hap- 
pened to see Richey’s papers in the SCIEN- 
TIFIC AMERICAN Supplement which made 
it easy to prepare proper abrasives and 
tools, and I determined to make an eight- 
inch telescope at the earliest opportunity. 
I made a machine somewhat along the 
model of Richey’s but using belts instead 
of gears. 

‘‘The cutting of the disks was done on the 
machine. The first tool I used was cast 
iron, used as it came from the mold but 
dressed down with a file as the grinding 
showed what its proper shape should be. 
My first mirror failed to show any con- 


siderable lights and shadows on the Fou- 
cault test, which caused me to think that 
there must be something wrong with the 
test; however, upon trying it on the moon, 
it behaved so well that I decided to mount 
it and use it. 

“T then decided to try to make a better 
mirror and, using a glass tool and other 
improved methods, expected to exceed my 
first attempt easily, but was somewhat 
surprised to find that I couldn’t even equal 
it until after many months of work. 

‘Having succeeded in my eight-inch, I 
decided upon a very ambitious program of 
making a 15-inch, with building, dome, 
proper mounting, clock drive, push-button 
slow motions, setting circles, and other 
accessories. Upon this work I have been 
engaged in my spare time since about 1913. 

“The electric drive is a slow-speed motor 
controlled in this way: A Watt’s governor 
retards the position of the commutator if 
the speed is too high or advances it if the 
speed is too low, thus maintaining a con- 
stant rate of speed. It is entirely success- 
ful, the cost was much less than the gears 
in the usual clock drive, and it never needs 
to be wound up. 

“All my work would doubtless have been 
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Morse 15-inch reflector, with clock 


made easier and shorter if ‘Amateur Tel- 
escope Making,’ the SCIENTIFIC AMERICAN 
instruction book, had been published 
sooner.”’ 


OW well professional and amateur 

astronomers co-operate is illustrated 
by an incident involving Dr. Robert S. 
Richardson of Mount Wilson Observatory, 
acting in the capacity of Sherlock Homes, 
and Mr. A. R. Dunlop, R.R.2, New West- 
minster, B.C. 

Mr. Dunlop had sent the Telescope 
Editor the following communication: 

“IT am sending a photo of a pencil sketch 
of a prominence as I saw it with my spectro- 
scope. It represents the change which took 
place in one half hour, August 19, 1927. 








Mr. Dunlop’s simple spectroscope 


‘“T would advise all amateurs who can do 
so to construct the Hale spectrohelioscope, 
but I also feel that there are dozens who 
could easily make a simple spectroscope 
but who could not afford a grating for 
spectrohelioscope. It is to these amateurs 
that I would like to deliver a little message, 
as the results on prominences with a spec- 
troscope costing not more than 10 or 15 
dollars to make, are quite surprising. 

“T am using the polar heliostat form of 
mounting as shown on page 50, Number 4, 
of ‘Amateur Telescope Making,’ but a 
spectroscope could be used with any equa- 
torially mounted telescope. The Spring- 
field or Pasadena mountings are especially 
suited to the job, owing to the fixed eye- 
piece. A four-inch reflector is just the 
thing for this purpose, and it is quite large 
enough. A long-focus telescope is not so 
good, as only a small portion of a promi- 
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Solar prominences drawn by 
Dunlop 


nence can be seen at once with a large 
image on the slit.”’ 

It was suggested to Mr. Dunlop that he 
send prints of the same photograph of his 
drawing of a solar prominence to Dr. 
Richardson, who specializes in solar re- 
search at Mount Wilson Observatory. 
Dr. Richardson immediately went to the 
files of plates at the Observatory and lo- 
cated photographs of Mr. Dunlop’s promi- 
nence. His letter to Dunlop is as follows: 
“TI was very glad to examine your excellent 
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Spectroheliogram of same 
prominence 


drawing. It enabled me at once to identify 
the prominence on our plates. There were 
several photographs of this prominence, 
and also an Ha spectroheliogram of the 
spot in which the prominence originated. 
I enclose some enlargements of both. 

““A special series of observations had been 
made on this object, but we had quit at 
2 p.M. Your drawings indicate that you 
observed the prominence shortly before 
it ‘blew up.’ 


“Prominences of the eruptive type are | 
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Prominence originated in this spot 
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Handling 
Heavy Loads 


The present quick, efficient methods of 
handling heavy loads owe much to wire 
rope; for in nothing else is sufficient strength 
so nicely combined with flexibility and 
small diameter. 

Manila rope, equal in strength to 1-inch 
Yellow Strand Wire Rope would be 34% 
inches in diameter. 

The Broderick & Bascom Rope Co, manufac- 
turers of Yellow Strand, were pioneers in the 
industry. All the wire for their famous brand 
is drawn to their own specifications, in the 
famous Sheffield Steel District. 

A strand of yellow distinguishes Yellow Strand 
in appearance; economy distinguishes it in 
service. 

This company also makes all standard grades of 
wire rope for all purposes. 


B&B Aerial Wire 


Rope Tramways are BRODERICK & BASCOM ROPE CO. 

cutting haulage costs ere = — re an 
’ : ; astern ce an arehouse : ashington «> Ne 

at many industrial Western Offices: Factories: 

plants. Investigate. Seattle and Portland, Ore. St. Louis and Seattle 


Yellow Strand 


WIRE ROPE.. 








450 
The Equivalent of 


A College 


In This One 
Fascinating Volume 























Now you may have all that the grad- 
uate of a general four-year College 
course takes with him into social and 
business life. The broad tural back- 
ground and the comprehensive grasp 
of general knowledge CAN BE 
YOURS and with it the ability and 
confidence required for positions ot 
leadership in any circle. No one who 
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frequently accompanied by magnetic 
storms. Our magnetometer records show 
a violent storm lasting from August 18 to 
21, which was probably caused by this spot. 

“T should think that very valuable work 
could be done with small equipment in 
studying eruptive prominences. Investi- 
tagion of the relation between magnetic 
storms and eruptive prominences requires 
nearly continuous observation, and hence 
important contributions might be made by 
amateur astronomers, supplementing the 
work of large observatories. 
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“Observation of prominences in diffe-ent 
lines of the spectrum is also of interest, 
The hydrogen lines, of course, are always 
bright, as well as the D3; line of helium and 


the H and K lines of calcium.” 
NM R. W. G. HALE, of the University 
of Washington Library, Seattle, 
wishes to borrow a telescope or a mirror 
for use in connection with astronomy talks 
he is giving to boys. Volunteers are re 
quested to communicate with Mr. Hale 
direct—A.G.I., Tel. Ed. 





The Heavens 


in November 


By PROF. HENRY NORRIS RUSSELL, Ph. D. 
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NIGHT SKY: NOVEMBER AND DECEMBER 


ME X1RCURY is theoretically a morning 

star until the 27th and an evening 
star afterwards, but he can only be seen 
just before sunrise in the first few days of 
the month. Venus is a morning star in 
Virgo and Libra and rises at 5 A.M. in the 
middle of the month. Mars is an evening 
star, but too near the sun to be seen. 
Jupiter is approaching opposition, rises 
about 6 P.M., and dominates the midnight 
sky. The telescopic observer may see an 
instructive sight on the 8th, between 6 P.M. 
and midnight when the first and second 
satellites and their hadows cross the 
planet’s disk. The per ormance is repeated 
on the 15th, 22nd, and 29th, about two 
hours and a half later in the evening each 
time. Saturn is an evening star and sets 
at about 7.45 P.M. on the first and at 6 P.M. 
on the 30th. Uranus is in Pisces and comes 
to the meridian at 8.50 P.M. on the 15th, 
while Neptune is in Leo and is in quadra- 
ture west of the sun on the 26th. 


The moon is new at 7 A.M. on the first; 
in her first quarter at 9 A.M. on the 9th: 
full at 7 P.M. on the 16th; in her last quarter 
at 11 A.M. on the 23rd; and new once more 
at 11 P.M. on the 30th. She is nearest the 
earth on the 19th and farthest away on the 


7th. She is in conjunction with Mars on 
the 2nd, Saturn on the 5th, Uranus on 
the 13th, Jupiter on the 18th, Neptune on 


the 26th, and Venus on the 29th. 

On November first there is an annular 
eclipse of the sun which is just visible in the 
United States, the sun rising on the Maine 
coast just before the moon finally leaves 
its disk. The track of the annular phase 
extends across tropical Africa south of the 
equator, out into the Gulf of Guinea, in- 
land again over the Sahara, and into the 
Atlantic south of the Azores. The partial 
phases are visible through the whole of 
Africa and in all Europe east of the line 
drawn from the Baltic to the Black Sea, 
and in the near eastern part of Asia. 
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The Scientific American Digest 
(Continued from page 435) 


inspected for flaws. Irregular edges are 
trimmed off and weak places removed. 
This often reduces the size of the skin con- 
siderably. When finished, the shape is 
rectangular. 

The rectangular skin is then spread on 
rubberized balloon cloth, previously coated 
with rubber cement, the edges of the pieces 
overlapping about 11% inches. This opera- 
tion completes the manufacture of the gas- 
cell fabric. 

Rubberized fabric has been used also for 
the making of gas cells, but, in general, has 





Interior of a dirigible showing the 
cells of goldbeater skins in place 
ready to be inflated 


not been found as impervious to lifting gas 
as goldbeater skin. Recent developments 
promise to make available a material that 
will replace the expensive skincoated cloth. 





Proper Pre-heating Practice in Shop 
Welding 
THE pre-heating facilities necessary in 
any welding shop naturally depend 
upon the run of work handled. Cast iron 
welding forms perhaps a major part of the 
average welding shop’s daily work and it 
pays the shop manager to give close study 
to preheating problems encountered in the 
various types of castings. Small pieces 
can be preheated by the oxy-acetylene 
blowpipe and then welded without much 
difficulty. This method, however, is im- 
practicable for larger pieces. A_black- 
smith’s forge is sometimes used for certain 
pieces, but with this there is the possibility 
of overheating or burning the metal on one 
side, if constant care is not exercised. 

The most practical and most economical 
method of preheating large pieces, partic- 
ularly where the entire casting is to be 
heated, is the use of a temporary firebrick 
furnace. This is built of loose firebrick laid 
without mortar. It is quickly constructed 
and can be built to any size desired. As- 
bestos paper, having holes for draught if 
necessary, can be used for the top of the 
furnace. The spacing of the bricks around 
the base of the furnace assures sufficient 
draught to raise the piece to the proper 
temperature. 

In order to keep a desired temperature, 
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800,000 ADDITIONAL TELEPHONES ARE GOING INTO USE THIS YEAR 








A million and a half dollars a day 


An Advertisement of the 
American Telephone and Telegraph Company 


More than 200 new Bell 
telephone buildings are go- 
ing up this year in the 
United States, 800,000 
additional telephones are going 
into use and new switchboards to 
care for 3,000,000 additional calls a 
day. Thousands of miles of new 
cable, millions of miles of wire, new 
carrier systems, vacuum tubes and 
loading coils. 

These are a few of the things in 
the 1929 construction and improve- 
ment program of the Bell System 
which will cost more than 550 
million dollars—a million and a 
half a day. 

Telephone growth is essential 
to the new American civilization 
of better opportunity for the aver- 
age man. The Bell System employs 





more than 400,000 workers, 
is owned by 450,000 stock- 
holders and serves the 
people of the nation. 

Every day the Bell System is 
extending its lines to more people, 
increasing the speed and accuracy 
of its service, giving greater com- 
fort and convenience in telephone 
use. All of this is done that each 
individual may get the most from 
this means of all inclusive and in- 
stantaneous communication and 
that the nation may be one 
neighborhood. 

This is part of the telephone 
ideal that anyone, anywhere, shall 
be able to talk quickly and at 
reasonable cost with anyone, any- 
where else. There is no standing 
still in the Bell System. 
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|the fire must be regulated occasionally 
| while the welding progresses. This is done 
by opening or closing the draught holes, 
re-arranging the asbestos paper covering, 
moving hot coals from one place to another, 
or replenishing the fire whenever necessary. 
This important detail is usually performed 
by a helper. When the casting has reached 
an even, dull red heat, an opening is made 
|in the asbestos paper cover just large 
enough to uncover the weld area, and weld- 
ing is done thrcugh this hole. 

After the weld is completed it is just as 
important to secure proper cooling. The 
entire casting or piece should be covered 
with fresh charcoal and brought up to an 
even heat. With the asbestos covering 
intact, the finished work should be allowed 
to cool and contract evenly in the dying 
fire. It is important that one part does not 
cool quicker than any other. If this hap- 
pens the piece may crack due to an uneven 
“pull.” 

Preheating and annealing of cast iron is 
an essential part of welding technique. It 
is not a difficult feature for the methods of 
constructing the preheating furnace and 
governing the preheating temperature are 
easily understood. 





Dustless Wrist Watch 


w= wrist watches are becoming 

more popular every day among both 
men and women, the problem of preventing 
the entrance of dust under the crystal and 
of losing the crystal entirely, has been given 


















































The three parts of the dustless 
wrist watch and how they fit 


very little attention. However, a newly 
invented case for a wrist watch recently put 
on the market by Adolphe Schwob, Inc., 
eliminates these two causes of trouble en- 
tirely. 

The new watch case consists of three parts 
built in such a way as to fit together firmly 
to form a dust tight case. The accompany- 
ing illustrations show that the case proper 
is a metal box with a groove around its 
upper edge into which the crystal, which 
is also a box but is made of transparent 
material, is inserted. This assembly is held 
under the main frame, on the ends of which 
there are pins to hold the wrist strap. 

The accompanying illustrations shows the 
| various parts and how they are assembled. 
| It will be noted that the lower edge of the 
| crystal slides deep into the groove in the 
|metal box and that the frame curves over 
| against an offset on the upper face of the 
! crystal. 
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Nature of the Physical 
World 


By A. S. Eddington, 


Prof. Astronomy, Cambridge 


The authors of our science articles 
themselves most eminent scientists—are re- 
ferring more and more to Einstein’s theories 
and this in turn brings up the work of the 
distinguished author of this book, for Dr. 
Einstein himself has stated that Prof. Ed- 
dington’s work has been fundamental. In 
this book we find him in somewhat different 
light, for he is writing for the layman on the 
origins and the fundamental concepts of the 
physical world. Postpaid (Domestic) $3.90 
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Mathematics 


By C. H. Currier, Asso. Prof. Math. 


Brown University 


E. E. Watson, Prof. Math. 
Iowa State College 

One of the most popular books of its kind 
that has appeared recently, for all who are 
associated with industry find at some time or 
other that we have to solve a problem that 
arises in our daily work, and this is just the 
sort of book we need to have available. 
Algebra, trigonometry, analytic geometry 
and calculus are treated with clarity and 
comprehension. An acquaintance with ele- 
mentary algebra and plane geometry is 
presupposed. Postpaid (Domestic) $3.70 
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Learning to Use Our Wings 
(Continued from page 437) 


serted and completely fastened per minute. 

The metal-clad which has been purchased 
by the United States Navy Department, 
| the ZMC-2, has a cubic capacity of only 
200,000 po feet, and is therefore too 
small to show the full possibilities of the 
type. Nevertheless successful tests and 
| service trials should do much to demon- 
strate its merits. 

We show a number of interesting photo- 
graphs of the ZMC-2, whose general char- 
| acteristics are as follows: 





Length of hull.......... 
Diameter of hull (max..).. 
Fineness ratio ; 
Displacement of hull. 

Total ballonet displac ement Sy 
Front ballonet displacement 


149 ft. 5 

+ «Oe We 
202,200 cu. ft. 
50,600 cu. ft. 

22,600 cu. ft. 


| 





| Rear ballonet displacement .28,000 cu. ft. 
| Ratio of ballonet volume to hull vol- 
ume sa ai eteane ee 
Thickness of skin... .0095 in. 
Length of car : ere: Mey 
Width of car.... ; 6 ft. 6 in. | 
Number of air valves ; .3 
Number of gas valves 2 
Number of fins ; 8 
Total fin area 140 sq. ft. 
Total elevator area 190 sq. ft 
Total rudder area 95 sq. ft. 
Total automatic rudder area 95 sq. ft. 
Engines (Wright Whirlwind J-5 ine 
~b at 1800 R.P.M 140 h.p 
eller diameter (all metal 9 ft. 2 in 


FORECAST PERFORMA 
Gross lift 


100°; infla 
helium at I 


60 rees F. 29.92 in. Hg 
12,242 

WelGNE GHEY 0) 6cncceuades 8900 lbs. 

| Useful load en .. .3342 lbs. 

af Crew (three 600 Ibs. 

| Fuel (200 gals. 1200 lbs. 

i 

} 

| 


Oil (25 gals. 200 Ibs. 





Ballast (50 gals. 420 lbs. 
Radio 180 Ibs. 
| Passengers and cargo ..742 Ibs. 
| Range with 250 Gals. (Cruising speed 


680 miles 
still air 

1000 miles 
| Maximum speed at 440 H.P...6272 m.p.h. 


| Maximum possible range 





Cruising speed at 220 H.P....5072 mp.h. 
| Statice ceiling 10,000 ft. 


| —— 


Physiological Effects of the Spin 


N his paper on Spins and Slots presented | 


before the Society of Automotive En- 
| gineers, Lieutenant Carl Harper discusses 
the physiology of the spin. We are not on 
very certain ground here, but it would ap- 
pear that the inner ear contains a mem- 
braneous labyrinth embracing a fluid called 
endolymph. Turning rapidly around sets 
the endolymph in motion, and it is actually 
a safeguard under norma! conditions of life, 
because the motion of the endolymph 
transmits warning impulses to the brain. 

After a number of turns in a spin, time 
is required to dampen out the motion of the 
endolymph. Under certain conditions 
the pilot’s senses, therefore, tell him that 
he is still spinning, after the spin has 
ceased. He is then apt to overcontrol and 
| to fall into a spin in the opposite direction. 


| After a few turns there is another equally | 


ition with 92 pure | 


lbs. | 








| 
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dangerous effect, namely anemia of the 
brain, the blood being drawn away by 
heavy centrifugal force. If the spin is 
greatly prolonged there is haziness, dizzi- 
ness, and ultimately unconsciousness. There 
is still another danger in the spin. The 
centrifugal forces acting on the pilot may 
increase his apparent weight four times. 
It is then extremely difficult to clamber 
out of the cockpit—for a parachute jump. 
Hence the great interest shown in the re- 
cent experiments where a dummy was 
thrown out through a trap door in the floor 
of the fuselage, and the ejection of the 
dummy was aided by the centrifugal force 
of the spin. 





American Passenger Air | 
Transport—II 


(Continued from page 407) 








little through the mouth, so that the pres- 
sure on both sides of the ear-drums will 
be equalized. If you hold your nose and 
swallow, you will hear a little crack in your 
ears, caused by the suction of air on the 
ear drums.” 

There has been a vast change in the atti- 
tude of the airplane operator towards the 
comfort of the passenger. Three or four 
years ago a rough open cockpit was con- 
sidered good enough for the hardy air 
traveler, who had to dress the part when 
braving the often icy slipstream of the 
propeller. Now the large multi-engined 
cabin plane is more luxurious than a Pull- 
man car. 

For example, in May 1928 the Western 
Air Express accepted delivery of the} 
three tri-motored Fokker F-10’s then de- 
scribed as the fastest and most luxurious 
airplanes in America. Since that date the 
planes themselves have altered little, but 
according to the passenger agent of this 
company more than 200 refinements have 
been provided in the latest specifications. 





The tilt of the chairs has been changed, Ay 


so that the passenger is more comfortably 
seated. The upholstery has been made a 


little thicker. Additional ceiling lights ||} 


have been installed. An ornate container | 
is provided for ice water. A convenient 
smoking stand has been provided with room 


for matches, ashes, and cigarets. The floor | | 


linoleum has been covered with arug. The | 
baggage compartment has been more com- | 
pactly inclosed, and a cabin has been 
provided for carrying foodstuffs, dishes, and | 
cutlery. The passenger agent appears to be | 
quite right in claiming more comfort than | 
in a Pullman! 

The airlines seem to be outdoing the | 
railways in other ways in securing the com- | 
fort of the passenger. In large machines, | 
when once the plane is under way, the | 
second pilot will pass out daily newspapers. | 
Some lines go so far as to provide maga- 
zines. Writing paper and envelopes are 
always available, with sometimes a com- | 
fortable little table. There is always a log 
book at hand describing points of interest | 
on the trip. 

Some of the operators state in their 
pamphlets that lunch is provided. Others 
keep a dainty lunch, served on beautiful 
trays, as a pleasant surprise for the new air 
traveler. On some private planes electric | 
kitchens and electrical refrigerators have | 
been provided. The transport companies | 
may follow suit. 

It is expected that telegraph messages 
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may soon be transmitted via radio tele- | A 
phone as a regular service. Perhaps we shall | or 
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have radio music and moving pictures 
aboard! 


Ladies will be interested and perhaps | 


| disappointed to know that no special dress 
|is required for air travel. With heated 
cabins, and windows open or shut at the 
desire of the passengers, travel is no more 
arduous than in a Pullman. Moreover, 
there is no coal dust or grime to fear. 
| Perhaps the most authoritative study of 
the principles of passenger comfort is that 
| whic h appears in a report issued by the 
Daniel Guggenheim Fund. The subse- 
| quent considerations of passenger accom- 
|modation are based largely on the findings 
of this report. 
| European designers seem to prefer two 
rows of single chairs placed on either side of 
|}a central aisle. In the United States, two 


| seats on one side of the aisle and a single 
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12 days; another $379 in 5 days. Everybody wants the Kit! 
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lrests, are essential. 


airsickness is sleep; and in general, 
| sengers on long air trips should be able to 
|sleep. Chairs should be strong and rigidly 
| fastened, but have nosharpedges or corners. 
| Spaciousness in the cabin adds to comfort, 
|mental and physical. Everyone seems 


The best remedy for 


| 


pas- | 


| 


|agreed that none but the lightest parcels | 


|should be placed in the cabin. 
lunits of baggage should 
| placed forward, to prevent the baggage 
crashing on the passenger in case of an 
| accident. 

| Lieutenant Monteith, in a paper pre- 
|sented before the American Society of 
Mechanical Engineers, predicts that the 


large four-engined plane of the near future | 


will have arrangements similar to those of 
the best trains, with sleeping compart- 


Heavy | | 
be preferably 
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eccier- _ o> reeltieeg lls nonmresss Free 


BERNARD ¢ HELLER ~ 31 East 17 St. NYC. 











I SELL PATENTS 


If you wish to add New Products to your line, 


or have a good Patent to sell, write me— 


CHARLES A. SCOTT 


Established 1900 
773 SA Garson Ave. Rochester, N. Y. 











Experimental and Model Work 


HENRY ZUHR., Inc. 


Fine Instruments and Fine Machinery 
Inventions Developed 
Special Tools, Dies, Gear Cutting, Etc. 


187 Lafayette St., New York City 





PATENT FOR SALE 


ge wh WELL-DRILLING APPARATUS— S| 
IS. Patent No. 17 21004. Device has for its ob- ‘ 
ject provision for assuring against lateral swaying 
or side deflection of the drill bit, causing an over 
size bore or crooked hole. 
ALBERT S. DEBOSE 
2016 E. 105th St., Los Angeles, Calif. 
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ments, smoking rooms, an observation 
platform, and conveniences for meals. 
European operators are unanimously of 
the opinion that passengers should not be 
provided with parachutes, because they 
are difficult of use, and because few pas- 
|sengers would be able to use them in an 
emergency. And certainly the pilot should | 





WANTED 


For manufacturing and selling by a prominent, 
long established Massachusetts concern, special 
or patented equipment for Water Storage 
Reservoirs, Filtration Plants, Irrigation Develop- | 

















ment. Liberal royalties on exclusive manufac- ee satieac : aaa aii | 

turing basis. : Address BOX 193, “se have a eee —_ afer oe ce A 

SCIENTIFIC AMERICAN, New York City.|2#V6 Bone. Many plans have been sug-| 
| gested of seats with parachutes attached, © 
| of parachutes for the whole plane, et cetera. Receipt for 
These suggestions are the subject of much 

HAVE T ICAL P OBLEM? | controversy, and no such device has come U 
YOU AN ELEC R R th near to adoption as yet. Regarding safety Every se 


WE SPECIALIZE IN “PERSONAL SERVICE”’, and | belts, the general practice is to omit them 
TAHSESAES, P.O. Now 132, “FLUSHING, NEW YORK | in cabin planes, although they might be 
| very useful in bumpy weather. 
| The Bureau of Standards in Washington 
| has done some splendid work in determin- 
ling the most effective noise insulating 
material. It has been found that the 
material should be of a fibrous and resilient 
character packed as loosely as possible be- 
| tween the inner and outer walls of the 
cabin. Our diagram on page 407 shows a 
typical and effective method of packing. 
The same material and method of packing 
are also effective in providing heat in- 
sulation. Unfortunately, a cabin cannot 
be completely insulated, because of win- 
dows, and even if these are closed they still 
| are poor insulators. 
Among the materials employed for noise 


 sacnalad a "noise |! SCIENTIFIC AMERICAN 
rHEWS CO insulation are sponge rubber; woo er 


_ j P | 
} o | 
usiity Service Sisey 20ee | materials such as “dry-zero” blanket; and | 
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Cruise and live in Comfort 


iS” 


SINGLE CABIN 
CRUISER 


Go anywhere in a Matthews 
Cruiser. Take family and 
friends. Individual berths | 

. galley, toilet room, mahog 
any dresser and buffet 
wardrobes.Accommbdates 
6to 9 persons. Sturdy, sea 
worthy salt-water construc 
tion. 6cyl., 125 h.p. marine 
motor: speed 15-17 m.p:h 
Write for folder | 
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At leading stores acoustic felt. A fairly thick plywood with 

or Order Direct balsa wood core has promise. The use of O 
soundproofing material is advantageous 

because it serves also as a heat insulator Nt — 





and tends to dampen unpleasant vibration. 
While insulated cabins are very much 
quieter than uninsulated ones, the problem 


of noise is far from being solved. There 
are certain inherent factors which make for 
noise in the airplane. The high-speed 
propeller has its tips moving nearly at the e 


speed of sound, and is bound to produce 
noise. Some authorities believe that gear- 


: Cows ing down the propeller is a remedy, but the 
can hardly gearing itself produces noise. Long ex- 
grow such hides fast enough haust pipes reduce the noise of the exhaust. 
Mufflers for large engines are so heavy and 
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hold its shape...and that Hamley leather noise, whue provi ing comp ete ventilation. | with a guaranteed perform- 
grows even more beautiful with passing years. Whatever the outside conditions may be, ance that meets the most 
° Men praise the convenience of Hamley Kits, the temperature of a cabin should not fall | exacting requirements of any 
ving too—no fussy loops we waste time in packing. below 60 degrees, Fahrenheit. The most manufacturer. Send us your 
Sent postpaid...unconditionally guaranteed. Z ; ifications — we'll meet 
4 4 Hamley & Co., 97 Court St., Pendleton, Ore. common method of heating is to introduce | SPecifications e \ 
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cause it eliminates all possibility of the | Menominee, Michigan 
HAM LEY introduction of exhaust gas into the cabin. Small motor specialists - 
1e 7, oe wings tn testis atic since 1890 %\ Sie 
’ Ventilation of cabins is farily satis- E \ ti 
KI TT fsa] factory, although it is still largely a matter \ e) 
| of guess work. Strange as it may seem, in \ 
MADE OF GENU EATER tac A eet ELL TA COWeOV santas the average cabin the air moves from | 
Y. pee the rear of the cabin to the front. Inlets 
— ee — for heated air should therefore be placed in 
ork or near the floor at the rear of the cabin, 





TRY OUR with ventilators at the top. 
One of the terrors which prospective air 


k City BOOK SER VICE passengers seem to dread is airsickness. 
a Some people are sure to be airsick under 
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organization, reports that less than 2 per- 
cent of the passengers carried in a closed 
cabin plane between Detroit and Grand 
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—y Rapids became airsick. Another report cu 0 
states that on the London-Paris Service, 
under the worst conditions of weather, the NEW S LET TER { 
percentage of seasick passengers may ap- A Vital, Pulsing 
proximate 100 percent. On European Weekly 
service all the year ’round the percentage of y 
seasick passengers is about 5 percent. It CIENCE News-Letter is 
| should be less in the United States where a popular publication 
| there are stronger but steadier winds. filled with kernels of thought- 
Bumpy weather, nervous tension, poor ful scientific news and writ- 
ventilation, and to some extent, vibration, ten in a vein that is ex- 
- , ’ are the causes of airsickness. An inhaler tremely easy to read. You 
| — > a said to render passengers immune to air- can spend one half-hour 
acon theme Gee hae sickness is being tried out by the Luft- a week with Science News- 
colors. They appeal to Hansa, but medicines in general do not Letter, be delightfully en- 
| everybody who wants seem to be much used. tertained all the awhile, and 
to do neat fine work Complete weather service will probably finish with a dozen new and 
in color... such as enable our pilots to dodge localized areas of intensely interesting germs 
checking, sketching, disturbance. Ventilation will remove dan- of thought. The ideas 
underscoring, map ger from close air. Large, stable, speedy given will help you in busi- 
ea Rgyggecn | machines will suffer less and less from gusts. ness and in the general 
sade, ey ‘ Night flying may be calmer than day science of living and know- 
| UNIQUE leads are as thin as those of a flying. A good place in the cabin is as near ing. Science News-Letter 
No. 2 VENUS black writing pencil. They the center of gravity as possible. Cleanli- is both relaxing and in- 
can be sharpened to a needle point. ness and careful sanitary arrangements structing. 
fe se ~ ae bes page help. Experience brings immunity. A Introductory Offer 
aaa oe oe teen Ae le good pilot can do much to avoid bumps. $1 for 13 weeks 
American Pencil Cv., 542 Venus Bldg., Hoboken, N.J. On the whole, passengers need not fear air- MEDICIN ae St, N. W. 
ES ; r , ALT ashington, D. C. 
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Our Choice of Recent Books 


General College Chemistry 


By Joseph A. Babor, Asst. Prof. Chemistry, College City 
of New York 


ODERN in its approach to fundamental prin- 

ciples and their application, this important text 
book is of value to all who are more interested in 
principles than in descriptive details. Atomic struc- 
tures are introduced at the beginning of the course, and 
are given prominence throughout the book. Relevant 
historical incidents and industrial applications are 
included. A refreshing absence of dogmatism is noted, 
and the presentation is based on the fact that chem- 
istry is an experimental science, not immune from 
error. Professor Babor has prepared a_ teachable 
text, well planned to assist the student. It is not 
intended to be a reference book. $3.90 postpaid. 


Laboratory Manual In General 
College Chemistry 
By Joseph A. Babor and Alexander Lehrman, College City 
of New York 


i bene laboratory manual is a companion volume 
to Professor Babor’s “General College Chemis- 
try,”” reviewed above. Quantitative relations are 
emphasized in the laboratory experiments, and a 
wide range of experimental material is included to 
suit the requirements of students in various stages 
of advancement. The pages are left blank on one 
side, for notes and records. $2.15 postpaid. 


The A. B. C. of Television 


By Raymond Francis Yates 


SF pers are combined a survey of the entire field 

»f television as it is today and the author’s idea of 
the future of the art. In the first chapter is a fanciful 
description of television of the future. Following this 
are chapters devoted to the various systems of trans- 
mitting and receiving television images, the sending 
of fascimiles by wire, photo-electric cells, neon lamps, 
amplifiers for television, scanning systems, synchroni- 
zation, and last but no means least, two chapters on 
experimental television which will interest anyone 
who is experimentally inclined. $3.50 postpaid. 


i€ 


Our Biggest Customer 
By George Harrison Phelps 


AGE earners constitute 86 percent of our buy- 
ing public and these who have made themselves 
the greatest producers have now become the greatest 
consumers. The laboring man has passed from the 
station of some one to hire, to some one to sell to. This 
is the new philosophy which the author deduces in this 
very keen, analytical study based upon years of asso- 
ciation with great executives. Its most fluent 
style and sagacity of deduction will hold the reader 
firmly throughout. One of the most thought-pro- 
ducing books we have read in many a day. 
$2.15 postpaid. 





Sound Motion Pictures 
By Harold B. Franklin, Pres., Fox West Coast Theaters 


HE infant art of the “talkies” has required a 
book of this type for some time. In it the author 
treats in a comprehensive manner the entire situation 
as it appears in the light of developments in the field 
of sound recording and reproducing. The two basic 
systems, sound on film and wax record, are dealt with 
collaterally and in sufficient detail to give even the 
layman a sound understanding of the principles in- 
volved. To persons actively interested in any branch 
of motion picture work, be it photography, produc- 
tion, or exhibition, this book will serve as a valuable 
text. To those whose interest is purely passive, and 
extends only to the entertainment value, it will prove 
a source of information that will increase their appre- 

ciation of the effects produced by the “talkies.” 
$3.20 postpaid. 


Field Book of the Skies 


By Olcott and Putnam 


A= hand-book for the amateur astrono- 
mer with or without a telescope. A well-rounded 
book, treating the stars both practically and in my- 
thology. There are numerous features, such as a 
brief review of modern astronomy, but the main cone 
is the discussion of the constellations, one by one, 
each being taken up respectively for the naked eye, 
the field glass, and the small telescope (no R.A. or 
Decl. given, although maps are clear and permit ap- 
proximation). Proofreading for spelling would im- 
prove the book but this is no serious drawback. Size 
7” x1”; 584 pages; illustrated; attractively 


about 4” x 7 
produced. $3.65 postpaid. 


Research Narratives Vol. III 


ALES of Discovery, Invention, and Research by 

the men whose accomplishment they cite. Short, 
ascinating accounts of big events in the world of 
science since April, 1925. Absolutely authoritative 
and in many cases the only information obtainable 
about certain subjects. $1.15 postpaid. 


A Short History of California 


By R. D. Hunt, Dean. Grad. Sch. Univ. So. Calif. 
Nellie Van deG. Sanchez 

N succinct form this history reveals the atmosphere 
of the successive phases from the earliest Spanish 
pioneers down to the affluence of the present common- 
wealth, in a manner suitable at once for the student 
and the general thoughtful reader. Full bibliographi- 
eal references append each chapter and detailed 
sketch maps give the Spanish place names, pioneer 
trails, ete. An interesting scholarly treatment which 
ostensibly aims to record proven facts with imparti- 

ality. A welcome addition to historical literature. 
$4.70 postpaid. 
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Genuine Antique Furniture 
By Arthur de Bles 


S a lecturer in all the large museums of the world, 
the author has had a wide experience in pre- 
senting his subject and knows just what.to avoid and 
what to stress. The cultural atmosphere and recreat- 
ing of the trends of the periods finds a most happy ex- 
pression. With 200 illustrations and the necessary 
details for a true recording, this book withal is far 
from a catalogue of specimens for it carries one along 

most surprisingly with sustained interest. 
$6.25 postpaid. 


Questioned Documents 
By Albert S. Osborn 


VEN the layman finds fascination in the amazing 

refinement of procedure by which the expert 
proves authenticity of documents. This second 
edition revives and greatly enlarges the authoritative 
text which for years has been at a high premium 
second-hand. It develops the subject in splendid 
orderly detail and carries through in Part II with 
citations of the facts and the law of questioned docu- 
ments. A more complete survey of the art it would 
be difficult to imagine. Three hundred and forty in- 
teresting illustrations. Truly the claim that all 
available knowledge on the subject has been drawn 
upon, seems to be substantiated. $12.50 postpaid. 


Beethoven the Creator 
By Romain Rolland 


SYMPATHETIC lifetime study of the dark 

places and overwhelming splendors which charac- 
terized this man of tremendous stature who gave his 
soul to music. A really noble tribute which will be 
enjoyed by all to whom music is the ultimate expres- 
sion of the innermost pulsations of ennoblement, 
scarcely comprehensible. Interestingly illustrated and 
typographically excellent. $5.25 postpaid. 


Seven Iron Men 
By Paul De Kruif 


N the style that made his “Microbe Hunters” one 
of the most discussed books of its kind, the author 
tells of the vicissitudes of pioneering which beset the 
Merritt family in their long search for iron ore and 
culminated in the discovery of the Missabe Range. 

A well-told story of rugged manhood. 
$3.20 postpaid. 


The Fight of the ‘‘Firecrest’’ 
By Alain Gerbault 


HE record of a lone-hand cruise from east to 
west across the Atlantic in a 39-foot cruising 
racer. A tale of indominable persistence and pluck 
whose equal can scarce be found in nautical lore, sail- 
ing from Gibraltar through the Sound to Fort Totten 
in 101 days and beset by every possible kind of weather 
and mishap. $1.65 postpaid. 


Forty Years with General Electric 
By John T. Broderick 


ROBABLY nothing that could be written would 

more fully demonstrate the loyalty of personnel 
and the interest of each individual in the success of 
the whole, than does this story of one man’s service 
through epochal years; what he experienced, knew, 
and learned. One can readily appreciate why General 
Electric has had such phenomenal success when it is 
served with such faithfulness by its employees. A 
well told interesting story. $2.65 postpaid. 


Eminent Asians 
By J. W. Hall (‘Upton Close’’) 


IX great personalities of the new East—Sun-Yat- 
Sen, Chinese Patriot; Josef Stalin, Russia’s “‘iron 
man’; Mahatma Gandhi, Saint and Politician of India; 
Yam Agata, the Japanese Bismarck; Ito his liberal 
opponent; and Mustapha Kemal who is westernizing 
Turkey—all described by this close student of eastern 
affairs, in brilliant and informative style. An im- 
portant contribution to the knowledge of world affairs. 
$5.20 postpaid. 


Mrs. Eddy 
By Edwin F. Dakin 


ERMED “The Biography of a Virginal Mind” 

and giving the life story of Mary Baker Glover 
Eddy as compiled and interpreted by the 29-year-old 
author, this work appears exhaustive and certainly 
is most interesting reading, although one may doubt 
that the author’s experience was sufficient to enable 
him so positively to determine the true significance 
of all the many and extraordinary aspects of this 
most influential life. $5.25 postpaid. 


Ancient Carpenter’s Tools 
By Henry C. Mercer, D.Sc. 


MOST commendable and well rounded record of 

the tools which man has used to provide his 
shelter; as interesting as it was well worth compiling. 
One will immediately be impressed by the many ex- 
amples of tools that still are used which have come 
down through the ages practically unchanged. 248 
illustrations on coated paper, admirably made up and 
well bound. Particularly appropriate for the in- 
dustrial library. $5.20 postpaid. 


Armature Winding 
By Moreton-Roe-Dunlap 


N entirely new presentation of this standard work 
covering the whole subject in a most lucid and 
descriptive style with abundant illustrations closely 
connoting the text. An essential work for every 
mechanical and reference library. We had this book 
in hand but a few moments when we found the answer 

to a question that had been puzzling us. 
$2.15 postpaid. 
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Commercial Property News 


Facts and Notes of Interest to Inventors, Patentees, 
and Owners of Trademark Rights 








Mechanical Method Claims Granted 
| EVIEWING the rules or tests involved 

in ccnsidering the patentability of a 
mechanical method, the Board of Appeals 
of the Patent Office reversed the examiner 
and granted Patent Number 1725274 to 
Leonard W. Hosford and David Davison 
for a two-cycle internal combustion en- 
gine and a method for operating the engine. 
The examiner had taken exception to the 
claims, pointing out that the claims con- 
tained several references to a piston. The 
general test of a mechanical method is that 
it must be capable of conception inde- 
pendently of one specific machine only, 
although apparatus is necessary to its oper- 
ation. 

The engine is of the two-cycle type, but 
differs in details of structure and in partic- 
ular mode of action from the usual engine 
of thistype. Making use of a hollow piston, 
the method consists of drawing a charge 
of air into the piston through its up stroke, 
and injecting fuel at an upward angle ad- 
jacent to and in the direction of the piston 
head through an aperture in the side wall of 
the piston, on an up stroke of the piston. 
This compresses the mixture within the 
piston on the down stroke, by-passing the 
mixture into the cylinder as the piston 
reaches the end of its down stroke. The 
by-passed gases in the cylinder are com- 
pressed on the up stroke of the piston, and 
are then fired. 

It was held that this series of steps, 
stated in proper sequence, constitutes a 
proper method, and is not dependent on 
this specific machine, as the preliminary 
compression may take place in a chamber 
other than the hollow piston disclosed in 
the application. In preparing method 
claims, either chemical or mechanical, it is 
important that the steps taken should be 
stated with minimum reference to specific 
apparatus, although it is presumed that 
some sort of apparatus must be used. 





Joseph Jenks’ Petition 

NTERESTING because of its literary 

style as well as the fact that it led to the 
first patent granted in America for ma- 
chinery, the petition of Joseph Jenks to the 
Massachusetts General Court in 1646 is 
quoted from an article entitled ‘Colonial 
Monopolies and Patents,” by P. J. 
Federico, which appeared in a recent issue 
of the Journal of the Patent Office Society. 

‘* |. . Whereas the Lord hath been 
pleased to give me knowledge in making, 
and erecting of engines of mills to go by 
water for the speedy dispatch of much work 
with few men’s labor in little time my de- 
sire is to improve this talent for the public 
good and benefit and service of this coun- 
try: to which end my intention and purpose 
is (if God permit) to build a mill for making 
of scythes: and also a new invented saw- 
mill, and divers other engines for making 
of divers sorts of edge tools; ... Now 
your petitioner doth humbly beseech this 
honored Court that you would please to 


grant me this privilege—that no other 
person shall set up or use any such new 
invention or trade for the space of four- 
teen years without my licence . . . lest 
after your petitioner have expended his 
estate, study, and labor, and have brought 
things to perfection, another when he seeth 
it, maketh the like, and so I loose the 
benefit of that I have studied for many 
years before; which will tend to my great 
damage if not my utter undoing.” 

Later, in 1655, Mr. Jenks was awarded 
another patent for seven years for improv- 
ing the scythe by giving greater length 
and thinness to the blade and thickening 
the back of the blade to strengthen it. He 
was the first American brass and iron 
worker, and made the dies for the early 
Massachusetts coinage, including the fa- 
mous pine tree shilling. He also built the 
first fire engine used in this country, for 
use in Boston. 





Discontinuance Not Abandonment 


ECAUSE it was the intention of the 

manufacturer to resume activity in the 
production of articles under its trademark, 
when justified by trade conditions, the 
mark was not considered abandoned al- 
though it had been unused for a period of 
six years. This decision upheld the title of 
Rose Brothers Company, of Lancaster, 
Pennsylvania, to the trademark ‘‘Rose- 
maid,’’ for woman’s garments, including 
underwear and hoisery. The Rosemaid 
Company, of Gallion, Ohio, had sought 
registration of the mark to cover goods of 
the same description. 

In commenting on the non-use of the 
trademark in question, from 1920 to 1926, 
the Assistant Commissioner said, ‘The 
evidence clearly shows that such discon- 
tinuance was due to the disruption in trade 
in ladies’ underwear brought about by the 
change that occurred at that time from the 
use of cotton goods to the use of silk and 
rayon for ladies’ underwear, and without 
any intention on the part of the Rose 
Brothers Company to abandon the use of 
the trademark on these articles of trade. 

“It seems evident from the testimony 
that it was the intention of said company 
to resume activity in the sale of these 
articles under its trademark when justified 
by trade conditions. There is nothing in 
the conduct of the company from which any 
intention to abandon the use of the mark 
on ladies’ underwear may reasonably be 
inferred.”’ 





‘“*Mama’”’ Dolls Patents Infringed 


ALTHOUGH slight changes had been 
4 incorporated in the manufacture of 
“Up-to-Date” dolls, the process retained 
and infringed the essential features of the 
patented dolls which simulate the sounds 
made by a baby, according to a decision of 
the Circuit Court of Appeals for the Second 
District. The District court had dismissed 
the infringements suits brought by Voices, 


Incorporated, against the Uneeda Doll 
Company. In reversing the lower court’s 
decision, the Circuit Court ruled that the 
patents held by Voices, Incorporated, were 
entitled to a liberal range of equivalents 
and were infringed by the dolls made by 
the rival company. 

Numerous patents were involved in the 
suit. A patent for dolls having devices 
installed for simulating the crying sound 
of a baby was held infringed by the ap- 
pellees’ ‘‘Up-to-Date’’ devices wherein the 
stamping of the parts was done in a slightly 
different manner but the apparatus was 
operated in substantially the same way as 
the patented structure. Seven claims of a 
similar patent for dolls were held infringed 
by the defendants’ structures which em- 
bodied the essential features of the patent 
apparatus but varied therefrom in the use 
of an additional cap member. The court 
also confirmed the validity of certain pat- 
ents for dolls, where the patentee em- 
ployed a frustro-conical bellows, effecting 
an economy in space, time, labor, and ma- 
terials over the prior art devices in which 
cylindrical bellows were used. This ar- 
rangement was held to amount to more 
than a grouping of old elements. 





Dr. Eckener Granted Patent 


ATENT was awarded on August 14 to 
Dr. Hugo Eckener, commander of the 
Graf Zeppelin, which was at that time mak- 
ing its ’round-the-world flight, for ‘‘an air- 
ship comprising a cell filled with a nonin- 
flammable carrying gas, another cell filled 
with inflammable gas, a collapsible cell 
within said latter cell communicating with 
said former cell, and means connected with 
said latter cell for allowing the escape of 
inflammable gas therefrom.” 

The patent covers features embodied in 
the Grat Zeppelin. In 1922 the petition 
was filed in Germany and in the United 
States. The American patent was granted 
more than seven years after the application 
was filed with the Patent Office. 





Patent Law Abroad 


T a recent meeting of the Royal 
Society of Arts, a paper was read by 
Robert Burrell on the subject, ‘‘The Re- 
form of the British Patent System.’’ The 
question of improving the existing system 
has been the subject of prolonged debate, 
and a carefully compiled report on the 
needed changes has been published by the 
British Science Guild. The paper pre- 
sented by Mr. Burrell, which was printed 
in the August 2 issue of the Journal of the 
Royal Society of Arts, is partially devoted 
to general observations and partially to a 
detailed commentary on the report issued 
by the Science Guild. 

In his general observations regarding the 
shortcomings of his country’s patent sys- 
tem, Mr. Burrell stressed the need for con- 
sidering the impending reforms from the 
viewpoint of the internationalist, rather 
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than merely from an insular point of view. 
The differences in British, American, and 
other codes of patent law lead many in- 
ventors and manufacturers into serious 
trouble, largely on account of lack of 
familiarity with the various codes in use 
at the present time. 

As an example of the differences en- 
countered, under the United States law 
it is not necessary that an inventor should 
lodge his application for protection before 
publishing his invention to the world, and 
he is given two years after publication to 
apply for protection. In many foreign 
countries, however, patent protection is 
denied if the invention has been published 
in any part of the world prior to the date 
of application. The validity of a British 
patent is not affected by publication outside 
the realm. This example illustrates the 
importance of paying due regard to the 
existing laws in all countries in which one 
may be interested in patent protection. 

The report on “The Reform of the 
British Patent System,”’ as issued by the 
British Science Guild, submits recom- 
mendations which may be said to attack 
four defects in the present system. The 
various reforms proposed aim to insure: 

1. A greater degree of security, both to 
inventors and the public, against the grant 
of invalid patents. 

2. The extension of the protection of the 
patent laws to inventions which are at 
present unpatentable, either because they 
are not ‘‘manufactures’’ within the meaning 
of the Statute of Monopolies, or because 
they are devoid of patentable subject 
matter, in the sense that they lack in- 
ventive ingenuity. 

3. A reduction in the cost of patent 
litigation. 

4. The reduction of the existing conges- 
tion at the Patent Office and the introduc- 
tion of facilities ensuring a quicker patent 
grant than is at present possible. 

Much of the discussion which followed 
the presentation of Mr. Burrell’s paper 
centered about the Gebrauchsmuster, or 
short-term patent system which has been 
in use in Germany since 1891. This type 
of patent protection appeals to many in- 
ventors who find in the British patent 
system a class of invention which lacks 
adequate protection. The class of articles 
covered by the short-term patent system 
includes utensils, tools, machine parts 
having a novel and convenient shape, and 
machines of known types having a novel 
layout of compotent parts. 

Under the present system the protection 
of such articles is difficult; if protected 
under the patent laws they may not have 
sufficient subject matter to justify the 
grant of protection, and if protected as 
designs they are only protected in so far as 
their external shape and configuration is 
concerned. Moreover, the success of many 
articles of this type depends on quick sales, 
and so much time elapses before the patent 
is accepted that the protection when even- 
tuaily obtained is too late. The report 
of the Science Guild favors the incorpora- 
tion of the short-term patent system into 
the British system. The grants would be 
definitely limited in scope, covering re- 
stricted claims, running for a term of pro- 
tection not to exceed seven years, and 
could be obtained promptly and cheaply. 
_ Mr. Burrell and others were of the opin- 
lon that the German short-term patents 
were looked upon with disfavor by manu- 
facturers. Those in favor of the Gebrauch- 
smuster pointed out that the number of 
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these short-term patents is growing steadily, 
very great use of them was being made by 
German manufacturers, and there was no 
evidence to show that such patents had 
been used to obstruct the normal develop- 
ment of inventions of a patentable nature. 





Protection Granted Inventor of 
Potato Chip Degreaser 


ULING that the pioneer who perfects 

an improved product is entitled to 
protection, the District Court for the 
Western District of New York recently 
held that a patented process for degreasing 
fried potato chips infringes the patented 
process of Walter O. Snelling for accom- 
plishing the same result. The court ruled 
that Snelling was the first to improve potato 
chips, making them more easily preserved 
and more palatable by extracting either 
all the absorbed grease or a proper degree 
of the whole to achieve the result of in- 
vention. In its defense, the Dernell 
Potato Products Company contended that 
its product is made in the manner de- 
scribed in a patent which removes the major 
portion of the grease from the product by 
means of a centrifugal machine. 

The plaintiff’s patent was not antici- 
pated or limited to the total extraction of 
grease, according to the decision. More- 
over, even though the defendant has a 
patent it does not avoid im ‘ingement when 


461 


the process impairs, alters, or modifies the 
function of the plaintiff’s process, when the 
principle of the plaintiff’s mode of treat- 
ment producing the result is substantially 
the same. 

The Snelling’patent, awarded in 1916, has 
never been used, and the described product 
has not been marketed. This fact does not 
deprive him of protection for its discovery, 
in the opinion of the court, in view of the 
fact that its operative usefulness is ap- 
parent upon inspection of the patent and 
claims, and skilled workmen would have 
no difficulty in producing the improved 
chips upon examining the specification. 





**Penn-Allen’’ Registered as 
Trademark 


LTHOUGH each of the names used in 
the term ‘‘Penn-Allen”’ is the name of 

an individual, the compound word is not 
such a name and is registerable, according 
to a recent decision of Assistant Commis- 
sioner Moore in ex parte Pennsylvania- 
Dixie Cement Corporation. The mark had 
been rejected by the examiner on the 
ground that a registerable mark can not be 
made by a combination of two unregister- 
able words. Commissioner Moore said: 
‘The appellant contends that its mark 
‘Penn-Allen’ does not consist merely in the 
name of an individual; that while the words 
Penn and Allen, separately considered, are 
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Pertaining to Aeronautics 





AIRPLANE-WING CONSTRUCTION—In which a 
plurality of surfaces are spaced from each other 
in horizontal planes, said surfaces in one plane 
being staggered relative to surfaces in alternate 
planes, for increasing the lifting surface. Patent 
1721329. Victor C. Bernhardt. 


STABILIZING DEVICE FOR AIRCRAFT—Whereby 
it will be practically impossible for the plane to 
side-slip, the stabilizer acting to counter- 
balance any tendency to nose-dive or tail-spin, 
and minimizes accidents to planes operated by 
less experienced _ pilots. Patent 1720576. 
Philip D. Stead. 


HyDROPLANE—So constructed that it wil! per- 
mit the craft to pass over obstructions in the 
water, such as cakes of ice, logs, rocks, etc., 
and will lift the craft entirely out of the water 
when running. Patent 1720167. Claude S. 
Clifton. 


AIRCRAFT —Having mechanism for operating 
the wings or planes with a motion ciosely simu- 
lating the characteristic wing action of birds, the 
wing construction employing values that will 
close on a down stroke and open on an up stroke. 
Patent 1723914. John Brookbank. 


3ATHING GARMENT—Particularly adapted for 
children, formed so as to safely expose a large 
part of the body to the sun and air while bathing, 
with the addition of a sweater may be used in 
the streets without attracting attention. 
Patent 1720629. Joseph Dreyfus. 


SHoE—Comprising a_half-sole, a counter 
forming the heel and shank and secured to the 
half sole, forming a shoe of extremely light 
weight, comfortable to the wearer, and attrac- 
tive in appearance. Patent 1723883. Frank 
Parlante. 


SHoE—Provided with a cushioning support 
which gives resilient mounting for the heel bone 
and the first and fifth heads of the metatarsal 
bones, hence giving a three point cushioning 
for the bones, and arch. Patent 1724975. 
Benjamin J. Silver. 


BELT STABILIZER—For preventing the belt 
and buckle commonly worn by men from raising 
above the normal position in which it is placed 
with respect to the trousers, and to prevent 
sagging of the trousers at the waist line. Patent 
1726387. Fabricio de Alba, B. 





Chemical Processes 








Pertaining to Apparel 





INFANT’S SANITARY APRON—Which consists 
of a piece of flat material for enclosing the body 
of an infant and preventing a diaper from soiling 
the infant’s clothes, and which permits a change 
of diapers without removing the entire device. 
P tent 1721343. Jane H. Hoover. 


PAPER-COATING COMPOSITION—A composi- 
tion for rendering paper waterproof and grease- 
proof which comprises rubber latex, starch in a 
jelled state, sodium carbonate, a _ soluble 
metallic polysulfide, formaldehyde, and sodium 
silicate, resulting in a coating which will not 
become tacky. Patent 1723581. Aaron Ruder- 
man. 
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Designs 





DESIGN FOR A NAIL FILE—Patent 79191. 


William E. Harris. 

DESIGN FOR A JEWELRY-DISPLAY BOox— 
Patent 79188. Leo Flier. 

DESIGN FOR A BADGE OR SIMILAR ARTICLE— 
Patent 79311. Ted L. Staton. 





Electrical Devices 





CLAMPING TERMINAL—Which is compara- 
tively simpie, and particularly adapted for use 
on storage batteries or the like, insuring a posi- 
tive electrical connection while greatly facilitat- 
ing connection or disconnection. Patent 
1724763. Charles F. Jacobs. 


VERNIER TUNING DIAL—For radio receiving 
sets, with dials so connected that a direct read- 
ng of fractional parts of the divisions of the dial 
will be possible with accuracy and ease. Patent 




















7247 Monroe 8S. Howard. 

OzZONATOR—In which a maximum amount of 
oxygen condensing and ozone generating surface 
is provided, due to closely arranged perforations 
in the electrodes which cause a plurality of rela- 

i inten yrona ind a rapid 
f ition of ozone. | 5661. Hugh 
V. MePartland 
RENEWABLE KNI 
| I > In l 
1 "lt € l r 
n 1a ire cay nd maintained against 
n | projecting lat lly from. the 
1 ‘ x” the par ition. Patent 1725690. 
i k I Your 

REvVé ve AUTOMATIC ELECTRIC TIME- 
SWI TC Which can be operated by means of a 
vulley attached to the motor, and controlled by 
a gear attached to the motor by means of a 

atchet connection which makes it easy to ad 
just. Patent 1726174. Henry O. Brown. 
Of Interest to Farmers 

DEVICE FOR REMOVING Roots—A cultivating 

machine, more particularly for removing the 


roots of certain kinds of grass and thistles, and 
dep siting the roots on the surface so that the 
wind and sun willdry them up. Patent 1723943. 
Andrew J. Kropp. 

INCUBATOR—An egg-supporting device for 


incubators of the cabinet type, whereby the 





entire number of eggs in the trays may be 
tilted simultaneously without necessitating 
entering the incubator or opening any doors. 


Patent 1725634. Charles Y. Hake. 








Of General Interest 





Harr-WAvING DEvicE—Consisting of a pair 
of cooperating wave members having com- 
plemental corrugations which wil! quickly en- 
gage the hair for optionally producing water, 
plain, or marcel waves, the device is comfort- 
able to the user, and easy on the hair. Patent 
1723889. Alexander J. Rusak. 


SEALING DEVICE FOR INFLATABLE BoDIES— 
Which enables the inflation of rubber bladders 
used in play balls, prevents the escape of the 
fluid, and is readily releasable to allow of de- 
flation and obviates the use of separate and 
sundry fasteners. Patent 1723482. Beulah L. 
Henry. 


CurTAIN FrxturE—Including a pair of 
brackets adapted to receive a curtain rod and 
which will support an endless cord whereby cur- 
tains or portieres may be drawn together or 
separated. Patent 1723913. Salvino Bono. 


EXTENSIBLE STEPLADDER AND CHAIR—The 
height of which when folded is materially in- 
creased by the mere act of lifting the same clear of 
the floor, the device is automatically locked to 
prevent collapsing. Patent 1723938. Robert H. 
Ireland. 


SCIENTIFIC AMERICAN 


surnames, yet the combination forms a new 
entity, a word with no meaning, and with 
no function except as a trademark for ap- 
pellant’s merchandise; also, that there is 
nothing in the statute which prohibits the 
registration of the appellant’s mark. 

“‘T have been unable to discover any good 
reason for refusing to register the mark. 
The mark is arbitrary, fanciful, and novel, 
and is not the name of an individual, but 
functions as a trademark when appro- 
priated to the appellant’s merchandise.” 

The Pennsylvania-Dixie Cement Corpo- 
ration had pointed out that the Patent 
Office has registered trademarks consisting 
of the combination of surnames: special 
reference was made to the decision in 
ex parte Crew-Levick Company, in which 
it was stated: 

“The words ‘Crew-Levick,’ while a part of 
the applicant’s name, are not all of it and 
there is no reason to suppose that they are 
together the name of anybody, although 
the separate words may be surnames.” 


What Constitutes Public Use 
ONFUSION persists regarding the 

of demarcation between public use of 

an invention and use for the purpose of 
experimentation, prior to the filing of an 
application for a patent. Although public 
abroad is not a bar, such use in the 
ed States earlier than two years prior 


to the date of application -is an absolute 


[init 


bar to the grant of a patent—as to that, 
patent law is very clear. However, as 
pointed out by Charles W. Rivise in a re- 
cent issue of the Jeurnal of the Patent 


Office Soci 
case allow an inventor a 
proving that an apparent use was 
merely for the purpose of experimentation. 

Only by unequivocal and convincing 
evidence can the use of an invention be 
explained away as an experimental use, ac- 
cording to Mr. Rivise, who cites as an ex- 
ample the case of Elizabeth versus American 
Nicholson Paving Company when the 
United States Supreme Court saved a 
valuable patent for an improved paving 
from invalidity by holding that an alleged 
public use in a public highway for a period 
of seven years was but an experimental use 
to test the material. Even when a newly 
invented device is used by only one person, 
who may have received it from the inventor 
as a gift, it is considered in public use un- 
less there is an injunction to secrecy or 
some other restriction or limitation imposed 
by the inventor. In the eyes of the courts, 
any use is public which follows a transfer 
of the device from its inventor to the user, 
without reserving control over it, or ex- 
pecting to make a change in it, or some 
other restriction. 

The courts subject to the strictest 
scrutiny the affidavits and exhibits filed 
by the protestant as part of his prima faci 
case. Most public use proceedings arise 
cut of interferences in the Patent Office, 
or else as a part of infringement suits. The 
Supreme Court has stated that “the temp- 
tation in patent cases to resort to the de- 
fence of prior use is always great and the 
parties are therefore held to the most con- 
vincing proof, not only of the fact of such 
use but to its character as well.” 

Judge Learned Hand went even farther, 
in the case of Black versus Nathan Anklet 
Supporting Company, in declaring that 
“the proof must be as absolute as in a 
criminal conviction.” 
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LIGHTING ATTACHMENT FOR CIGARETTES— In- 
cluding a reinforcing sleeve fitted to and extend- 
ing from the cigarette end, and a lighting sub- 
stance covering the end, for lighting the cigarette 
without a match or pocket lighter. Patent 
1723877. Nicolai Mednikoff and Leo Liberthson. 


BATHTUB PAD—Having pillow-shaped por- 
tions which are designed to be filled with the 
desired quantity of water so as to provide a 
yielding surface for supporting the back and 
head of a person. Patent 1721571. Carl Miller. 


PROCESS FOR WATERPROOFING SURFACES— 
Such as concrete floors, basements, roofs, etc., 
will resist the action of hydrostatic pressure, or 
dampness, the coating being of a coal tar base, 
free from the action of caustics and will not in- 
jure linoleum when laid thereupon. Patent 
1721861. Eugene R. Oden. 


VALVE FOR INFLATABLE ARTICLES—A metal 
valve which will enable a person to inflate a 
body or bladder with its covering, by blowing 
into it, or utilizing a suitable pump, and will 
securely prevent leakage. Patent 1723855. Beu- 
lah L. Henry. 

TOWEL CABINET—From which a length of 
clean towel may be drawn at each operation 
from an accordion-folded pile, and simultane- 
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DisPLAY RaAcK—Normally disposed in an out 
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aper. Patent 1724866. Frank 


Om CAN—Embodying a pump to force the oil 
under pressure from the spout, the device i 
characterized by a removable discharge tube 
which facilitates the cleaning of the parts. 
Patent 1724839. Fred I. Jaden. 






NOvELTY— Which may be placed in show win- 
dows to attract attention, or for amusement, 
comprising a water chamber, partly filled with 
water, and an air chamber, and means for pro- 
ducing bubbles as the water passes into the air 
chamber. Patent 1724770. Felix O'Neill. 

TABLE—Having top sections which may be 
moved to increase or decrease the top area, and 
provide a working surface of different characters, 
affording more serviceable means for carrying 
out culinary operations. Patent 1724811. 
Louis J. Viehmann. 


WINDOW-SASH FASTENER—In the form of a 
bracket for attachment to a window sash and 
a threaded rod, whereby the cooperating sashes 
of a window may be fastened in various adjusted 
positions. Patent 1724216. Joseph Neiser. 

CIGARETTE CASE—Constructed with chan- 
nelled walls and leaf spring pressure means for 
preventing the cigarettes from moving or falling 
crosswise when part of the package has heen 
removed for use. Patent 1725654. Alfred G. 
Langlois. 


WINDOW VENTILATOR—-Which may be per- 
manently positioned outside of a window casing, 
either upper or lower sashes, without interferring 
with the cleaning of the outside glass or the re- 
moval or replacement ofg screens. ‘ Patent 
1725688. John Walker. 


SAarety PiN—Of wire, bent to prevent acci- 
dental opening, the point becoming more 
tightly wedged in closed position in proportion 
to the increased strain placed upon it, the pin 
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will break before the point becomes accidentally 
disengaged. Patent 1724477. William O. 
Harris and Frank C, Kohler. 











Hardware and Tools 





WRENCH—Having the form of a monkey 
wrench as well as a pipe wrench, with means for 
adjusting the movable jaw and controlling the 
same so that it may slip over the angle of a nut 
in effecting successive grips. Patent 1723960. 
Luigi Viezzi. 

DRAFTING INSTRUMENT—Adapted to be used 
in conjunction with a T-square or other straight- 
edge, and provided with a plurality of apertures 
for receiving a pencil point so that it will scribe 
a line at any predetermined distance. Patent 
1721793. Charles E. Rowe. 

FASTENING MEANS FOR HAMMERS AND THE 
LIkE—Applicable to any tool head and tapered 
tool handle, for securing the head on the handle, 
the fastening means being adjustable to permit 
the retightening of the head in the event of a 
contraction of the handle. Patent 1716605. 
Stanley J. Shepard. 


FAUCET FITTING—of the multiple valve type 
in which various kinds of water can be dis- 
charged from a single nozzle, eliminating the 
necessity of separate feed pipes through a sink or 
tub. Patent 1721786. George J. Morris. 


SHEET-METAL RADIATOR SECTION—Formed 
of two corrugated sheet metal plates, each having 
a plurality of passage-forming projections, and 
grooves, the bottom of the grooves of the two 
plates being welded together. Patent 1726458. 
Gunnar R. Tellander. 








Heating and Lighting 





Arr CIRCULATOR AND HEATER—For heating 
homes either by gas or electricity, the heater 
being so constructed that it will radiate heat and 
at the same time circulate fresh air, either with 
or without the aid of a blower. Patent 1724752. 
Henry V. Deemar. 








Machines and Mechanical Devices 





TAMPING MACHINE—For tamping plastic 
pipe and other tubular objects formed from 
plastic material, the operating mechanism being 
so constructed as to eliminate soft areas in the 
completed article. Patent 1723856. James J. 
Higdon. 


Roap GRADER—Having a long scraper blade 
which may be changed by one man from one side 
of the machine to the other so that it may be 
adapted to throw dirt on either side of the road. 
Patent 1723931. Clarence E. Gilbert. 


MACHINE ELEMENT—A mechanical move- 
ment combining a rotary and tumbling motion 
to effect a rapid and thorough agitation and 
mixing of the ingredients in the receptacle, 
particularly adapted for churns, beverage mixers, 
and washing machines. Patent 1721796. 
Daniel C. Taylor. 


MEASURING DEvICE—Which is adjustable, so 
that different quantities of material may be 
measured and two or more different kinds 
measured at the same time, and the quantities 
may vary with respect to each other. Patent 
1721635. Frank M. Miles. 

STEAMER AND SHRINKER FOR TUBULAR FABRICS 
—Including a steam bowl and a steam dome over 
which the fabric may be drawn, and separate 
means for supplying steam, the apparatus is 
adapted for either stretching or shrinking tubu- 
lar fabrics. Patent 1723939. Maurice M. 
Kasanof. 


FitM-HANDLING ‘APPARATUS—For handling 
strips of motion picture film, whereby the film 
is shifted by a pair of positively intermeshing 
sprocket wheels, particularly adapted for 
handling wet films through a bath or other 
treating chamber. Patent 1723950. Frank J. 
Mueller. 
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Lock MECHANisM—In combination with a 
lighting circuit controlling or switching device, 
whereby, when an occupant of an apartment 
or room, leaves the premises without having 
extinguished the electric lights the locking of the 
door will extinguish them. Patent 1723956. 
William H. Schuerman. 


DRILLING MacutNE—More particularly a 
reciprocating drill for cutting hard rock strata, 
the drill rig having means for retaining the drill 
stem at any desired height for changing bits, or 
moving the rig. Patent 1724814. Dewey M. 
Wolcott. 


PowER LAWN Mower—In which a novel ar- 
rangement of cutting blades permit cutting the 
grass to a point relatively close to the foremost 
portion of the mower, and thereby close to 
fences, trees, and the like. Patent 1724409. 
Charles W. Ott. 


VENDING MACHINE—A coin-controlled vend- 
ing machine which can fot be defrauded, having 
a rack which may be readily operated to eject a 
newspaper or other article upon insertion of the 
proper coin or coins therein. Patent 1724765. 
Sebastiano Lando. 


TENSION BRACKET FOR WHIP ROLLERS—Of 
looms, wherein a swinging support is provided 
for the roller and spring means arranged in the 
path of movement of the swinging support so as 
to limit and yieldingly resist such movement. 
Patent 1724631. Frederick Winters. 

FRUIT AND VEGETABLE SIZING AND GRADING 
MACHINE—Having an endless carrier adapted 
to receive the fruits or vegetables in separate 
holders and means for releasing the various sizes 
in succession and direct the same to separate 
grade receivers. Patent 1725665. Andrew QO. 
Moe. 


Truck HorstiING CRANE—Using the same 
motive power for actuating the crane as for 
propelling the truck, a novel means for moving 
the counter-weight preventing the crane from 
overturning the truck, and permitting the use of 
a standard truck body. Patent 1724411. 
Elmer C. Pitcher. 


Loom—Having shed forming means and filling 
inserting means, a stationary warp guiding reed, 
and means operated by the inserting mechanism 
to sweep the filling inserted toward the fill of the 
cloth. Patent 1726434. Benjamin D. Hahn. 


APPARATUS FOR EXUDING CAps—For form- 
ing caps for collapsible tubes and the like, 
and particularly the forming of internally- 
threaded caps, the operation not only forming 
the cap but ejecting the same after it has been 
formed. Patent 1726442. Frank J. Lynch. 








Medical and Surgical Devices 





MOUNTING FOR ARTIFICIAL TEETH—Which 
affects in a simple way the rigid locating of an 
artificial tooth between adjacent teeth, in such 
manner as to produce a tooth of great strength, 
and having a porcelain incisal cervical and 
occlusal portion. Patent 1720880. John K. 
Bishop. 


MEDICATED PEG—Which may be pressed intoa 
tooth cavity for relieving toothache, is reason- 
ably hard yet readily soluble, adapted to re- 
lieve pain, heal wounds, or perform any anala- 
gous function as a medicated sanitary device. 
Patent 1721334. Edward L. Dillman. 








Prime Movers and Their Accessories 





INTERNAL-COMBUSTION ENGINE—Of the two- 
cycle type, in which air alone is utilized as a 
scavenging medium, and fuel, as rich as desired, 
is forced into the air and mixed therewith and 
compressed in the cylinder before firing. Patent 
1722201. James H. Crary. 

POWER TRANSMISSION—Which includes a 
shift bar by means of which the propelling de- 
vices may be independently coupled with the 
source of power for forward or reverse drive, and 
for transmitting power on opposite sides or 
ends of the vehicle. Patent 1721359. Leonardo 
Trento. 
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CARBURETOR CONSTRUCTION—Whereby all 
leaking or flow of gasoline into the carburetor of 
an internal combustion engine may be stopped, 
thereby preventing damage in the event of fire, 
and reducing the chance of a car being stolen. 
Patent 1719837. Eugene Frisbie. 


INTERNAL-COMBUSTION ENGINE—Having a 
plurality of cylinders which are oscillated by a 
revolving crank shaft, with the axis of each 
cylinder at all times intersecting the axis of its 
crank pin during the revolution of the shaft. 
Patent 1719683. Willard C. Baker. 


FUEL-CONTROL DEVICE FOR INTERNAL-COM- 
BUSTION ENGINES—Whereby the waste of fuel 
incident to coasting, the vehicle either on level 
ground or down hill, may be automatically pre- 
vented, and with it the excessive exhaust of 
gases, particularly adapted for trucks, buses, 
and large vehicles. Patent 1721989. James F. 
Dixon. 


CARBURETOR—Provided with means for pre- 
heating air which is mixed with the fuel before 
the same is drawn by the suction of the engine 
through a nozzle commonly provided for that 
purpose. Patent 1722934. Herbert E. Medley. 


PULL roD—Consisting of a single integral 
main operating pull rod, and an adjusting 
means interposing the rod and valve, for the 
efficient and noiseless operation of the valve. 
Patent 1725672. Richard A. Peglar. 


Air VAiVE—An auxiliary air valve adapted 
to be connected with the intake manifold be- 
tween the engine and the throttle valve in the 
carburetor for admitting air in accordance 
with the needs of the engine at varying speeds. 
Patent 1725674. William F. Rosenfield. 


INTERNAL-COMBUSTION ENGINE—Which is of 
relatively light weight as compared with the 
power generated, and in which the stroke of the 
piston is cushioned by compression of air thereby 
rendering the action smoother than in the or- 
dinary type. Patent 1726047. Dwight J. 
Stebbins. 








Pertaining to Recreation 





GAME APPARATUS—Comprising a two-part 
rotatable casing of transparent material, with 
longitudinal partitions to form pockets, and 
intervening baffle elements, and game elements, 
such as balls, loosely disposed to be rotated 
within the casing and drop into the pockets. 
Patent 1722986. Dennis B. McAlice, 


Water Top—A _ whirlable anchored float 
capable of supporting heavy loads and especially 
adapted for use on beaches and in pools to afford 
amusement for bathers who climb on the float 
and endeavor to retain their position. Patent 
1722523. Omer B. Hunter. 


BowLING PIN—A composition pin so con- 
structed that its wearing qualities will be greatly 
increased, which is shock absorbing and resilient, 
sufficiently heavy to withstand the shock of 
the ball, and will produce the desired ring when 
struck. Patent 1722557. James A. Cherrette. 


Toy ENGINE—Exhibiting the characteristics 
of a steam engine while being electrically driven, 
the boiler forming a housing for the battery, and 
the exterior wires simulating steam pipes. 
Patent 1721447. Thomas S. Haney. 


Tov—Which is similar in appearance to the 
ordinary electric iron, has a novel form of imita- 
tion switch and may be secured to any flat 
surface such as a wall. Patent 1722515. 
Clarence G. Austin. 








Pertaining to Vehicles 





SNOW-REMOVING APPARATUS—In which heat 
is used to melt the snow, the apparatus is pref- 
erably mounted on a motor truck and wili serve 
to direct jets of steam in the form of a blanket 
for the melting operation. Patent 1722843. 
Dominick Fasul. 





464 SCIENTIFIC AMERICAN 


Reading Architects’ | 
BLUEPRINTS) 


November 1929 


INDEX TO ADVERTISERS 


SCIENTIFIC AMERICAN—NOVEMBER, 1929 








| 
| Allied Radio Corporation 454 Keasbey & Mattison 456 
| American Lead Pencil Co 457 : 
| Pr Laboratory Materials Company ? 5: 
American Medical Association (HYGEIA 445 | ; “a fe c, a ici peas ves 
S$ Ang -S lamber « oO arce 
American Pipe Bending Machine Co 454 * = 
American Telephone & Telegraph Company 451 Masonite Corporation 439 
American Thermo-Ware Company 454 The Matthews Company ; 156 
American Tobacco Company Fourth Cover Metal Cast Products Company P 454 
: Metallic Sign Letter Company 5 
Francis Bannerman Sons 454 : rks elite ‘sa 
= Wm. Mogey & Sons, Inc. 455 
| Bernard & Heller 456 
} o Munn & Co 455 & 456 
| Box 193..... 456 
| Broderick & Bascom Rope Company 449 Pacific Technical University 454 
; Packard Motor Car Company Third Cov 
Chicago School of Watchmaking 454 : a T d sale 
Chicago Stock Gear Works 454 Red Cross . ; os 452 
Lewis Copeland Company 450 Roat & Lohman : 451 & 454 
Albert S. Debose 456 Schwerdtle Stamp Company means . 454 
| t Hom ! Delta Specialty Company 443 Science News-Letter macht ae 457 
earn a e e . et . , P.O. Box 132 4s¢ Charles A. Scott... 456 
é oo Paine — 00 -eiademaiaiaiaab ico Signal Electric Mfg. Company 457 
THE building trades are booming. Em- | ®t#y! Gasoline Corporation ‘ Stephenson Laboratory 454 
) fers every *re are cing f en ‘lash Sales Co yratior 45¢ = . . 
ploye Sey where “hi es, for ~s v a ” nan 4 an sie ; : a Timken Roller Bearing Company Second Cover 
who can read architects’ blueprints. | Florsheim Shoe Company “ Guise... pes 
Splendid salaries and rapid advancement | Ford Motor Company. (Aviation) 74 ont 
we ° a's nisol Mfg. Co any 5: 
are offered men who have this special | General Electric Company 370 eee os 
training. Gilson Slide Rule Company . 454  Veeder-Root, Inc bikes 453 
. * ° H. von Scho , j ‘ 5 
There is an easy, delightful way to | Hamley & Company 457 ss . - 
learn. The International Correspondence | Harper & Brothers 447 Western Electric Company paaras 441 
Ss hools will teach you right at home in International Correspondence Schools 464 Henry Zuhr, Inc ; 5 seis elenetin dae . 456 


an hour a day of the spare time that now 
goes to waste. 





You will like the course because it is 
sO PRACTICAL. You work on actual blue- 
prints—the same blueprints a contractor 
would use if asked for an estimate, or a 
foreman would receive from a contractor. 


Western Advertising Representative 
Blanchard-Nichols-Coleman 
Chicago, Los Angeles, San Francisco, 
Seattle, and Atlanta 

In a surprisingly short time you can 
acquire a knowledge of blueprints that 
will be of great value to you in a salary 
way the rest of your life. 
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The blooded camels of Arabia’s 


merchant princes were swift and 
strong and luxuriously equipped 


HE Packard Standard Eight Five- 

Passenger Sedan is but one of the 
eleven distinguished models now 
offered in the Standard Eight line. It 
embodies the beauty and luxury 
which the fine car buyer has learned 
to associate with the name Packard. 
Built on the popular 126-inch wheel- 
base chassis, and newly refined and 
improved, it differs from the famous 
Custom and DeLuxe Eights only in 
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PACKARD 


‘TED IN U.S. A., BY ART Col KR MPANY, 

















LUXURIOUS T 


size, power and the degree of indi- 
viduality available in color, upholstery 
and appointments. The handsome 
and roomy bodies, like those of the 
Custom and DeLuxe models, are de- 
signed and produced entirely in the 
Packard factory. 

The same excellence of engineering, 
the same expert craftsmanship, found 
in the larger and higher-priced 
Packards, produce the Standard Eight 
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DUNELLEN, N. J. 


RANS PORTATION 


Sedan. In comfort, beauty and dis- 
tinction, in ease of handling and 
brilliance of performance, this popular 
model is every inch a Packard— 
luxurious, smooth and fleet. 


Since its introduction the Packard 
Standard Eight has been a conquest 
car—has won new thousands to 
Packard ownership. It is literally true 
that two out of every three Standard 
Eight buyers give up other makes of cars. 
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ANCIENT PREJUDICE 
SEEN REMOVED 


Hoarding gold with the fanatical 
zeal of the miser has vanished. 


AMERICAN INTELLI- 


GENCE sponsors thousands of 


banking institutions to which 
the individual safely entrusts 
his wealth. 


| ae 
i ex: 
=< 


— re 
ats >TWEN me 





“TOASTING DID IT’— 


Gone is that ancient prejudice against ciga- 


rettes— Progress has been made. We removed 





the prejudice against cigarettes when we re- 
moved harmful corrosive acrids (pungent irri- 
tants) from the tobaccos. Thus ‘‘TOASTING’’ 


has destroyed that ancient prejudice against 





cigarette smoking by men and by women. 


It’s toasted” 


No Throat Irritation-No Cough. 
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